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49 Human Secreted Proteins 

Field of the Invention 

This invention relates to newly identified polynucleotides and the 
polypeptides encoded by these polynucleotides, uses of such polynucleotides and 
5 polypeptides, and their production. 

Background of the Invention 
Unlike bacterium, which exist as a single compartment surrounded by a 
membrane, human cells and other eucaryotes are subdivided by membranes into many 
functionally distinct compartments. Each membrane-bounded compartment, or 
10 organelle, contains different proteins essential for the function of the organelle. The 
cell uses "sorting signals," which are amino acid motifs located within the protein, to 
target proteins to particular cellular organelles. 

One type of sorting signal, called a signal sequence, a signal peptide, or a 
leader sequence, directs a class of proteins to an organelle called the endoplasmic 
15 reticulum (ER). The ER separates the membrane-bounded proteins from all other 
types of proteins. Once localized to the ER, both groups of proteins can be further 
directed to another organelle called the Golgi apparatus. Here, the Golgi distributes 
the proteins to vesicles, including secretory vesicles, the cell membrane, lysosomes, 
and the other organelles. 
20 Proteins targeted to the ER by a signal sequence can be released into the 

extracellular space as a secreted protein. For example, vesicles containing secreted 
proteins can fuse with the cell membrane and release their contents into the 
extracellular space - a process called exocytosis. Exocytosis can occur constitutively 
or after receipt of a triggering signal. In the latter case, the proteins are stored in 
25 secretory vesicles (or secretory granules) until exocytosis is triggered. Similarly, 
proteins residing on the cell membrane can also be secreted into the extracellular 
space by proteolytic cleavage of a "linker" holding the protein to the membrane. 

Despite the great progress made in recent years, only a small number of genes 
encoding human secreted proteins have been identified. These secreted proteins 
30 include the commercially valuable human insulin, interferon, Factor VIII, human 

growth hormone, tissue plasminogen activator, and erythropoeitin. Thus, in light of 
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the pervasive role of secreted proteins in human physiology, a need exists for 
identifying and characterizing novel human secreted proteins and the genes that 
encode them. This knowledge will allow one to detect, to treat, and to prevent 
medical disorders by using secreted proteins or the genes that encode them. 

5 

Summary of the Invention 

The present invention relates to novel polynucleotides and the encoded 
polypeptides. Moreover, the present invention relates to vectors, host cells, 
antibodies, and recombinant and synthetic methods for producing the polypeptides 
10 and polynucleotides. Also provided are diagnostic methods for detecting disorders 
and conditions related to the polypeptides and polynucleotides, and therapeutic 
methods for treating such disorders and conditions. The invention further relates to 
screening methods for identifying binding partners of the polypeptides. 

1 5 Detailed Description 

Definitions 

The following definitions are provided to facilitate understanding of certain 
terms used throughout this specification. 

In the present invention, "isolated" refers to material removed from its original 

20 environment (e.g., the natural environment if it is naturally occurring), and thus is 
altered "by the hand of man" from its natural state. For example, an isolated 
polynucleotide could be part of a vector or a composition of matter, or could be 
contained within a cell, and still be "isolated" because that vector, composition of 
matter, or particular cell is not the original environment of the polynucleotide. The 

25 term "isolated" does not refer to genomic or cDNA libraries, whole cell total or 
mRNA preparations, genomic DNA preparations (including those separated by 
electrophoresis and transferred onto blots), sheared whole cell genomic DNA 
preparations or other compositions where the art demonstrates no distinguishing 
features of the polynucleotide/sequences of the present invention. 

30 
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In the present invention, a "secreted" protein refers to those proteins capable 
of being directed to the ER, secretory vesicles, or the extracellular space as a result of 
a signal sequence, as well as those proteins released into the extracellular space 
without necessarily containing a signal sequence. If the secreted protein is released 
5 into the extracellular space, the secreted protein can undergo extracellular processing 
to produce a "mature" protein. Release into the extracellular space can occur by many 
mechanisms, including exocytosis and proteolytic cleavage. 

In specific embodiments, the polynucleotides of the invention are at least 15, 

> 

at least 30, at least 50, at least 100, at least 125, at least 500, or at least 1000 

10 continuous nucleotides but are less than or equal to 300 kb, 200 kb, 100 kb, 50 kb, 15 
kb, 10 kb, 7.5 kb, 5 kb, 2.5 kb, 2.0 kb, or 1 kb, in length. In a further embodiment, 
polynucleotides of the invention comprise a portion of the coding sequences, as 
disclosed herein, but do not comprise all or a portion of any intron. In another 
embodiment, the polynucleotides comprising coding sequences do not contain coding 

15 sequences of a genomic flanking gene (i.e., 5' or 3' to the gene of interest in the 

genome). In other embodiments, the polynucleotides of the invention do not contain 
the coding sequence of more than 1000, 500, 250, 100, 50, 25, 20, 15, 10, 5, 4, 3, 2, or 
1 genomic flanking gene(s). 

As used herein, a "polynucleotide" refers to a molecule having a nucleic acid 

20 sequence contained in SEQ ID NO:X or the cDNA contained within the clone 
deposited with the ATCC. For example, the polynucleotide can contain the 
nucleotide sequence of the full length cDNA sequence, including the 5* and 3' 
untranslated sequences, the coding region, with or without the signal sequence, the 
secreted protein coding region, as well as fragments, epitopes, domains, and variants 

25 of the nucleic acid sequence. Moreover, as used herein, a "polypeptide" refers to a 
molecule having the translated amino acid sequence generated from the 
polynucleotide as broadly defined. 

In the present invention, the full length sequence identified as SEQ ID NO:X 
was often generated by overlapping sequences contained in multiple clones (contig 

30 analysis). A representative clone containing all or most of the sequence for SEQ ID 
NO:X was deposited with the American Type Culture Collection ("ATCC"). As 
shown in Table 1 , each clone is identified by a cDN A Clone ID (Identifier) and the 
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ATCC Deposit Number. The ATCC is located at 10801 University Boulevard, 
Manassas, Virginia 201 10-2209, USA. The ATCC deposit was made pursuant to the 
terms of the Budapest Treaty on the international recognition of the deposit of 
microorganisms for purposes of patent procedure. 
5 A "polynucleotide" of the present invention also includes those 

polynucleotides capable of hybridizing, under stringent hybridization conditions, to 
sequences contained in SEQ ID NO:X, the complement thereof, or the cDNA within 
the clone deposited with the ATCC. "Stringent hybridization conditions" refers to an 
overnight incubation at 42 degree C in a solution comprising 50% formamide, 5x SSC 

10 (750 mM NaCl, 75 mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5x 
Denhardt's solution, 10% dextran sulfate, and 20 |ug/ml denatured, sheared salmon 
sperm DNA, followed by washing the filters in 0. lx SSC at about 65 degree C. 

Also contemplated are nucleic acid molecules that hybridize to the 
polynucleotides of the present invention at lower stringency hybridization conditions. 

15 Changes in the stringency of hybridization and signal detection are primarily 
accomplished through the manipulation of formamide concentration (lower 
percentages of formamide result in lowered stringency); salt conditions, or 
temperature. For example, lower stringency conditions include an overnight 
incubation at 37 degree C in a solution comprising 6X SSPE (20X SSPE = 3M NaCl; 

20 0.2M NaH 2 P0 4 ; 0.02M EDTA, pH 7.4), 0.5% SDS, 30% formamide, 100 ug/ml 
salmon sperm blocking DNA; followed by washes at 50 degree C with 1XSSPE, 
0.1% SDS. In addition, to achieve even lower stringency, washes performed 
following stringent hybridization can be done at higher salt concentrations (e.g. 5X 
SSC). 

25 Note that variations in the above conditions may be accomplished through the 

inclusion and/or substitution of alternate blocking reagents used to suppress 
background in hybridization experiments. Typical blocking reagents include 
Denhardt's reagent, BLOTTO, heparin, denatured salmon sperm DNA, and 
commercially available proprietary formulations. The inclusion of specific blocking 

30 reagents may require modification of the hybridization conditions described above, 
due to problems with compatibility. 
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Of course, a polynucleotide which hybridizes only to polyA+ sequences (such 
as any 3' terminal polyA-f- tract of a cDNA shown in the sequence listing), or to a 
complementary stretch of T (or U) residues, would not be included in the definition of 
"polynucleotide," since such a polynucleotide would hybridize to any nucleic acid 
5 molecule containing a poly (A) stretch or the complement thereof (e.g., practically 
any double-stranded cDN A clone generated using oligo dT as a primer). 

The polynucleotide of the present invention can be composed of any 
polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or 
DN A or modified RNA or DNA. For example, polynucleotides can be composed of 

10 single- and double-stranded DNA, DNA that is a mixture of single- and double- 
stranded regions, single- and double-stranded RNA, and RNA that is mixture of 
single- and double-stranded regions, hybrid molecules comprising DNA and RNA 
that may be single-stranded or, more typically, double-stranded or a mixture of single- 
and double-stranded regions. In addition, the polynucleotide can be composed of 

15 triple-stranded regions comprising RNA or DNA or both RNA and DNA. A 
polynucleotide may also contain one or more modified bases or DNA or RNA 
backbones modified for stability or for other reasons. "Modified" bases include, for 
example, tritylated bases and unusual bases such as inosine. A variety of 
modifications can be made to DNA and RNA; thus, "polynucleotide" embraces 

20 chemically, enzymatically, or metabolically modified forms. 

The polypeptide of the present invention can be composed of amino acids 
joined to each other by peptide bonds or modified peptide bonds, i.e., peptide 
isosteres, and may contain amino acids other than the 20 gene-encoded amino acids. 
The polypeptides may be modified by either natural processes, such as 

25 posttranslational processing, or by chemical modification techniques which are well 
known in the art. Such modifications are well described in basic texts and in more 
detailed monographs, as well as in a voluminous research literature. Modifications 
can occur anywhere in a polypeptide, including the peptide backbone, the amino acid 
side-chains and the amino or carboxyl termini. It will be appreciated that the same 

30 type of modification may be present in the same or varying degrees at several sites in 
a given polypeptide. Also, a given polypeptide may contain many types of 
modifications. Polypeptides may be branched , for example, as a result of 
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ubiquitination, and they may be cyclic, with or without branching. Cyclic, branched, 
and branched cyclic polypeptides may result from posttranslation natural processes or 
may be made by synthetic methods. Modifications include acetylation, acylation, 
ADP-ribosylation, amidation, covalent attachment of flavin, covalent attachment of a 
5 heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent 
attachment of a lipid or lipid derivative, covalent attachment of phosphotidylinositol, 
cross-linking, cyclization, disulfide bond formation, demethylation, formation of 
covalent cross-links, formation of cysteine, formation of pyroglutamate, formylation, 
gamma-carboxylation, glycosylation, GPI anchor formation, hydroxylation, 

10 iodination, methylation, myristoylation, oxidation, pegylation, proteolytic processing, 
phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-RNA 
mediated addition of amino acids to proteins such as arginylation, and ubiquitination. 
(See, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 
2nd Ed., T. E. Creighton, W. H. Freeman and Company, New York (1993); 

15 POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B. C. 
Johnson, Ed., Academic Press, New York, pgs. 1-12 (1983); Seifter et al., Meth 
Enzymol 182:626-646 (1990); Rattan et al., Ann NY Acad Sci 663:48-62 (1992).) 

"SEQ ID NO:X" refers to a polynucleotide sequence while "SEQ ID NO:Y" 
refers to a polypeptide sequence, both sequences identified by an integer specified in 

20 Table 1. 

"A polypeptide having biological activity" refers to polypeptides exhibiting 
activity similar, but not necessarily identical to, an activity of a polypeptide of the 
present invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. In the case where dose dependency does 

25 exist, it need not be identical to that of the polypeptide, but rather substantially similar 
to the dose-dependence in a given activity as compared to the polypeptide of the 
present invention (i.e., the candidate polypeptide will exhibit greater activity or not 
more than about 25-fold less and, preferably, not more than about tenfold less 
activity, and most preferably, not more than about three-fold less activity relative to 

30 the polypeptide of the present invention.) 

Many proteins (and translated DNA sequences) contain regions where the 
amino acid composition is highly biased toward a small subset of the available 
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residues. For example, membrane spanning domains and signal peptides (which are 
also membrane spanning) typically contain long stretches where Leucine (L), Valine 
(V), Alanine (A), and Isoleucine (I) predominate. Poly-Adenosine tracts (polyA) at 
the end of cDNAs appear in forward translations as poly-Lysine (poly-K) and poly- 
5 Phenylalanine (poly-F) when the reverse complement is translated. These regions are 
often referred to as "low complexity" regions. 

Such regions can cause database similarity search programs such as BLAST to 
find high-scoring sequence matches that do not imply true homology. The problem is 
exacerbated by the fact that most weight matrices (used to score the alignments 

1 0 generated by BLAST) give a match between any of a group of hydrophobic amino 
acids (L,V and I) that are commonly found in certain low complexity regions almost 
as high a score as for exact matches. 

In order to compensate for this, BLASTX.2 (version 2.0a5MP-WashU) 
employs two filters ("seg" and "xnu") which "mask" the low complexity regions in a 

15 particular sequence. These filters parse the sequence for such regions, and create a 
new sequence in which the amino acids in the low complexity region have been 
replaced with the character "X". This is then used as the input sequence (sometimes 
referred to herein as "Query" and/or "Q") to the BLASTX program. While this 
regime helps to ensure that high-scoring matches represent true homology, there is a 

20 negative consequence in that the BLASTX program uses the query sequence that has 
been masked by the filters to draw alignments. 

Thus, a stretch of "X"s in an alignment shown in the following application 
does not necessarily indicate that either the underlying DNA sequence or the 
translated protein sequence is unknown or uncertain. Nor is the presence of such 

25 stretches meant to indicate that the sequence is identical or not identical to the 

sequence disclosed in the alignment of the present invention. Such stretches may 
simply indicate that the BLASTX program masked amino acids in that region due to 
the detection of a low complexity region, as defined above. In all cases, the reference 
sequence(s) (sometimes referred to herein as "Subject", "Sbjct", and/or "S") indicated 

30 in the specification, sequence table (Table 1), and/or the deposited clone is (are) the 
definitive embodiment(s) of the present invention, and should not be construed as 
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limiting the present invention to the partial sequence shown in an alignment, unless 
specifically noted otherwise herein. 

Polynucleotides and Polypeptides of the Invention 
5 FEATURES OF PROTEIN ENCODED BY GENE NO: 1 

The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 

example, the sequence accessible through the following database accession no. 

bbsll27516 (all information available through the recited accession number is 
10 incorporated herein by reference) which is described therein as " type XVI collagen 

alpha 1 chain, alpha 1 (XVI) [Homo sapiens]." A partial alignment demonstrating the 

observed homology is shown immediately below. 

>bbs | 127516 type XVI collagen alpha 1 chain, alpha 1 (XVI) [human, 
15 placenta, 

Peptide Partial, 1186 aa] [Homo sapiens] 
Length = 1186 



20 



30 



Plus Strand HSPs : 

Score = 84 (29.6 bits). Expect = 0.057, Sum P(3) = 0.056 
Identities = 19/49 (38%), Positives = 26/49 (53%), Frame = +3 



Q: 726 PSQPGWLPSPKRPGRAGRQGLQVLPALRPRPQISNNEQTLGPAWAGDLG 872 
25 P +PG SP PG+ GR+G Q LP +R P + +G AG+ G 

S: 1066 PGRPGAPGSPGLPGQIGREGRQGLPGVRGLPGTKGEKGDIGIGIAGENG 1114 



Score = 62' (21.8 bits), Expect = 0.097, Sum P(4) = 0.092 
Identities = 30/100 (30%), Positives = 40/100 (40%), Frame = +3 

Q: 573 PHLPRPHRAQNRRGLPQPAEHRVSGAPIHRCRRGY*W*PPCGFEGSSPWPHPSQPGWLPS 7 52 

P P P - Q G+ +P + G P +G PP G +G P P G + 

S: 323 PGQPGPKGEQGPEGVGRPGKPGQPGLP GVQG PP-GLKGVQGEPGPPGRG-VQG 373 

35 Q: 753 PK - RPGRAGRQGLQ VLPALRPRPQI SNNEQTLG - PAWAGDLG 872 

P+ PG G G+Q LP R P + + GP GG 
S: 37 4 PQGEPGAPGLPGIQGLPGPRGPPGPTGEKGAQGSPGVKGATG 415 

The segments of bbsll275 16 that are shown as "S" above are set out as 
40 sequences SEQ ID NO. 109 and/or SEQ ID NO. 111. Based on the structural 
similarity these homologous polypeptides are expected to share at least some 
biological activities. Such activities are known in the art, some of which are described 
elsewhere herein. Assays for determining such activities are also known in the art 
some of which have been described elsewhere herein. 
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Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 1 10 and/or SEQ ID NO. 1 12 which 
correspond to the Q sequences in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 
5 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Soares fetal liver spleen 1NFLS and to a lesser extent in 
Stratagene fetal spleen (#937205); H Macrophage (GM-CSF treated), re-excision; 
Soares infant brain 1NIB; Human Thymus Tumor; Fetal Liver, subtraction II; Soares 
adult brain N2b5HB55Y; Human adult testis, large inserts; Early Stage Human Brain; 
10 Human Fetal Heart; CD34 depleted Buffy Coat (Cord Blood), re-excision; Nine Week 
Old Early Stage Human. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
60 as residues: Gln-43 to Arg-49, Leu-77 to Asn-88. 

Many polynucleotide sequences, such as EST sequences, are publicly 
15 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO: 1 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
20 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 13 15 of SEQ ID NO: 1 1 , b 
is an integer of 15 to 1329, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 1 1 , and where b is greater than or equal to a 
+ 14. 

25 

FEATURES OF PROTEIN ENCODED BY GENE NO: 2 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
30 gill 150857 (all information available through the recited accession number is 

incorporated herein by reference) which is described therein as *' rev gene product 



WO 00/56755 



10 



PCT/USOO/06830 



[Simian immunodeficiency virus]/' A partial alignment demonstrating the observed 
homology is shown immediately below. 

>gi | 1150857 rev gene product [Simian immunodeficiency virus] 
5 >sp|Q87626 |Q87626 

GAG ( FRAGMENT ) . 
Length = 65 

Plus Strand HSPs : 

10 

Score = 65 {22.9 bits), Expect = 2.6, P = 0.92 

Identities = 19/49 (38%), Positives = 23/49 (46%) , Frame = +1 

Q: 2 29 GTKWSLLPEQKLALIASQNPHPHPHGSVAGCRPSK — WTPRDRSGDCLA 3 69 
15 GT ■ LL K+ I QNP+P PGSAR + WR + LA 

S: 9 GTDEQLLKAVKI I KI LYQNPV PKPAGSRAARRNKRRRWKKRQDQVEGLA 57 

The segment of gill 150857 that is shown as "S" above is set out as sequence 
SEQ ID NO. 113. 

20 Preferred polypeptides of the invention comprise a polypeptide having the 

amino acid sequence set out as SEQ ID NO. 1 14 which corresponds to the Q 
sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 

25 tissues/cDNA libraries: Soares infant brain 1NIB and to a lesser extent in 

Soares_NhHMPu_Sl; Soares_fetalJung_NbHL19W; Stratagene placenta (#937225); 
Nine Week Old Early Stage Human; Human Prostate Cancer, Stage C fraction; 
Soares_fetaMiver_spleen_lNFLS_Sl ; Hemangiopericytoma; Human Placenta; 
Human 8 Week Whole Embryo; NCI_CGAP_Br3; NCI_CGAP_Co9; 

30 NCI_CGAP_Col2; Human Cerebellum. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 12 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

35 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 820 of SEQ ID- NO: 12, b 
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is an integer of 15 to 834, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 12, and where b is greater than or equal to a 
+ 14. 



5 FEATURES OF PROTEIN ENCODED BY GENE NO: 3 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares retina N2MHR and to a lesser extent in Soares fetal 
liver spleen 1NFLS; Stratagene colon (#937204); Breast Lymph node cDNA library; 
Human Normal Breast; Soares placenta Nb2HP; Soares infant brain 1NIB; Soares 
10 ovary tumor NbHOT; Soares retina N2b5HR; pBMC stimulated w/ poly I/C; 

Soares_parathyroid_tumor_NbHPA; Human Primary Breast Cancer Reexcision; 
Human Thymus Stromal Cells; Soares breast 2NbHBst; Human Adrenal Gland 
Tumor; Stratagene liver (#937224); breast lymph node CDNA library; Human Testes 
Tumor; Soares_pregnant_uterus_NbHPU; Human Microvascular Endothelial Cells, 
15 fract. A; Human Bone Marrow, treated; Activated T-cell(12h)/Thiouridine-re- 

excision; T cell helper II; Nine Week Old Early Stage Human; Human Cerebellum; 
Soares_multiple_sclerosis_2NbHMSP; Primary Dendritic Cells, lib 1; Larynx 
Tumour; HSC172 cells; Human Lung; Cem cells cyclohexamide treated; B Cell 
lymphoma; Soares_NhHMPu_S 1 ; Soares_testis_NHT; Myoloid Progenitor Cell Line; 
20 Soares_fetal_lung_NbHL19W; Soares_fetal_heart_NbHH 19W; Human Ovary; Brain 
Frontal Cortex, re-excision; Human Chronic Synovitis; Apoptotic T-cell; Human 
Activated T-Cells; Human Pancreas Tumor; Human Heart; Ulcerative Colitis; Human 
Whole Six Week Old Embryo; H. Frontal cortex.epileptic.re-excision; PC3 Prostate 
cell line; Clontech human aorta polyA+ mRNA (#6572); NCl_CGAP_Co8; 
25 NCI_CG AP_GC2; NCI_CGAP_GCB 1 ; Fetal Heart; Dendritic cells, pooled; Bone 
marrow; Human Fetal Heart; T Cell helper I; Endothelial-induced; Activated T-Cell 
(12hs)n"hiouridine labelledEco; CD34 depleted Buffy Coat (Cord Blood), re- 
excision; Soares_fetal_heart_NbHH19W; Monocyte activated; NCI_CGAP_Pr4; 
Human Testes; Human Endometrial Tumor; Hodgkin's Lymphoma II; Osteoblasts; 
30 Keratinocyte; Human 8 Week Whole Embryo. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
62 as residues: Asp-21 to Trp-34. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 13 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
5 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 3357 of SEQ ID NO: 13, b 
is an integer of 15 to 3371, where both a and b correspond to the positions of 
10 nucleotide residues shown in SEQ ID NO: 13, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 4 

The computer algorithm BLASTX has been used to determine that the 
1 5 translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil2984584 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as " Pl.l 1659_5 protein 
[Homo sapiens]." A partial alignment demonstrating the observed homology is shown 
20 immediately below. 

>gi|2984584 (AC004472) P1.11659_5 [Homo sapiens] >sp I 060377 I 060377 
P1.11659_5 

(FRAGMENT) . 
25 Length = 188 

Plus Strand HSPs : 

Score = 156 (54.9 bits), Expect = 3.3e-10, P = 3.3e-10 
30 Identities = 27/47 (57%), Positives = 41/47 (87%), Frame = +1 

Q: 100 QSSKSGKIYLHRDVRLLFSRKSMEVDSGAAYELKSYTESPTNPQFSP 24 0 

+SS+SG++ LH D+RLLFSR+S+E+D+G YEL+ + TE+P NP++SP 
S: ■ 140 RSSRSGRLSLHGDIRLLFSRRSLELDTGLPYELQAVTEAPHNPRYSP 186 

35 

The segment of gil2984584 that is shown as "S" above is set out as sequence 
SEQ ID NO. 1 15. Based on the structural similarity these homologous polypeptides 
are expected to share at least some biological activities. Such activities are known in 
the art, some of which are described elsewhere herein. Assays for determining such 
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activities are also known in the art some of which have been described elsewhere 
herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 1 16 which corresponds to the Q 
5 sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 

When tested against U937 Myeloid cell lines, supernatants removed fromcells 
containing this gene activated the GAS assay. Thus, it is likelythat this gene activates 
myeloid cells through the Jak-STAT signaltransduction pathway. The gamma 

10 activating sequence (GAS) is a promoter element found upstream of many genes 
which are involved in the Jak-STAT pathway. The Jak-STAT pathway is a large, 
signal transduction pathway involved in the differentiation and proliferation of cells. 
Therefore, activation of the Jak-STAT pathway, reflected by the binding of the GAS 
element, can be used to indicate proteins involved in the proliferationand 

15 differentiation of cells. 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares_multiple_sclerosis_2NbHMSP and to a lesser extent 
in Soares retina N2b4HR; Soares placenta Nb2HP; Human Kidney Cortex, re-rescue; 
H. Atrophic Endometrium; Pancreatic Islet; Soares_parathyroid_tumor_NbHPA; 

20 Messangial cell, frac 2; Human Adipose; Hepatocellular Tumor, re-excision; 
Stratagene fetal retina 937202; Resting T-Cell Library ,11; Anergic T-celL 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 14 and may have been publicly available prior to conception of 

25 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1080 of SEQ ID NO: 14, b 

30 is an integer of 15 to 1094, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO: 14, and where b is greater than or equal to a 
+ 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 5 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares_fetal_heart_NbHH19W and to a lesser extent in 
5 Soares_NhHMPu_Sl; H. Atrophic Endometrium; Human AmygdaIa,re-excision; 
Human Fetal Brain; Smooth muscle,control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 15 and may have been publicly available prior to conception of 

10 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1229 of SEQ ID NO: 15, b 

15 is an integer of 15 to 1243, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO: 15, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 6 

20 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: H. Atrophic Endometrium; Soares infant brain 1NIB. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 16 and may have been publicly available prior to conception of 

25 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 804 of SEQ ID NO: 16, b 

30 is an integer of 15 to 818, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO: 16, and where b is greater than or equal to a 
+ 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 7 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: H. Atrophic Endometrium; Brain frontal cortex. 
5 . Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 17 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

10 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 833 of SEQ ID NO: 17, b 
is an integer of 15 to 847, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 17, and where b is greater than or equal to a 

15 +14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 8 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: H. Atrophic Endometrium; Neutrophils IL-1 and LPS 
20 induced. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 18 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

25 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 648 of SEQ ID NO: 18, b 
is an integer of 15 to 662, where both a and b correspond to the positions of 

30 nucleotide residues shown in SEQ ID NO: 1 8, and where b is greater than or equal to a 
+ 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 9 

It has been discovered that this gene is expressed primarily in H. Atrophic 
Endometrium. 

Many polynucleotide sequences, such as EST sequences, are publicly 
5 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO: 19 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
10 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2240 of SEQ ID NO: 19, b 
is an integer of 15 to 2254, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 19, and where b is greater than or equal to a 
+ 14. 

15 

FEATURES OF PROTEIN ENCODED BY GENE NO: 10 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
20 gi!563136 (all information available through the recited accession number is 

incorporated herein by reference) which is described therein as " unassigned reading 
frame [Trypanoplasma borreli]." A partial alignment demonstrating the observed 
homology is shown immediately below. 

25 >gi| 563136 unassigned reading frame [Trypanoplasma borreli] 

Length = 68 

Plus Strand HSPs: 

30 Score = 63 (22.2 bits), Expect = 3.6, P = 0.97 

Identities = 16/45 (35%), Positives = 27/45 (60%), Frame = +2 

Q: 329 IHFFFFVDITFRIELFVIYCLD* YFVYLGIMKKVCVN-IALLKHMF 463 
++F+F+ I +F I+CL+ YF + I + +N I ALL +F 

35 S: 15 LYFYFYFTI 1 F F I FC LNS YF LMCN I F I Y 1 1 LNT I ALLTKVF 55 

The segment of gil563136 that is shown as "S" above is set out as sequence 
SEQ ID NO. 117. 
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Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 118 which corresponds to the Q 
sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 
5 When tested against K562 leukemia cell lines, supernatants removed from 

cells containing this gene activated the ISRE assay. Thus, it is likely that this gene 
activates leukemia cells through the Jak-STAT signal transduction pathway. The 
interferon-sensitive response element is apromoter element found upstream of many 
genes which are involved in the Jak-STAT pathway. The Jak-STAT pathway is a 

10 large, signal transduction pathway involved in the differentiation and proliferation of 
cells. Therefore, activation of the Jak-STAT pathway, reflected by the binding of the 
ISRE element, can be used to indicate proteins involved in the proliferation and 
differentiation of cells. 

When tested against fibroblast cell lines, supernatants removed from cells 

15 containing this gene activated the EGR1 assay. Thus, it is likely that this gene 
activates fibroblast cells through a signal transduction pathway. Early growth 
response 1 (EGR1) is a promoter associated with certain genes that induces various 
tissues and cell types upon activation, leading the cells to undergo differentiation 
and proliferation. 

20 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: H. Atrophic Endometrium; T cell helper II. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:20 and may have been publicly available prior to conception of 

25 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1065 of SEQ ID NO:20, b 

30 is an integer of 15 to 1079, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:20, and where b is greater than or equal to a 
+ 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 11 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil3 127066 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "type 2 orexin 
receptor [Sus scrofa]." A partial alignment demonstrating the observed homology is 
shown immediately below. 

>gi | 3127066 (AF059740) type 2 orexin receptor [Sus scrofa] 
>sp|O62809 |O62809 

TYPE 2 OREXIN RECEPTOR (FRAGMENT) . 
Length =77 

Plus Strand HSPs : 

Score = 60 (21.1 bits), Expect = 6.0, P = 1.0 

Identities = 14/36 (38%), Positives = 23/36 (63%), Frame = +2 

Q: 461 SWK I FFGKNVI KAT PK I DTVS - GCT I LTVI C L»H VFDR 568 

+W FFG+ + + K P + TVS + + LT+ C+ DR 
S: 14 TW — FFGQSLCKVT PYLQTVS VSVSVLTLSC I - ALDR 47 



25 The segment of gil3 127066 that is shown as "S" above is set out as sequence 

SEQ ID NO. 1 19. Based on the structural similarity these homologous polypeptides 
are expected to share at least some biological activities. Such activities are known in 
the art, some of which are described elsewhere herein. Assays for determining such 
activities are also known in the art some of which have been described elsewhere 

30 herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 120 which corresponds to the Q 
sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 
35 It has been discovered that this gene is expressed primarily in H. Atrophic 

Endometrium. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:21 and may have been publicly available prior to conception of 
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the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
5 general formula of a-b, where a is any integer between 1 to 618 of SEQ ID NO:2 1 , b 
is an integer of 15 to 632, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:2L and where b is greater than or equal to a 



10 FEATURES OF PROTEIN ENCODED BY GENE NO: 12 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gill 82221 (all information available through the recited accession number is 
15 incorporated herein by reference) which is described therein as a human protein 
encoded by ORF3. A partial alignment demonstrating the observed homology is 
shown immediately below. 

>gi | 182221 ORF 3 [Homo sapiens] >pir | E41925 | E41925 hypothetical protein 3 



+ 14. 



20 



human 

Length = 143 



Plus Strand HSPs : 



25 



Score = 80 (28.2 bits), Expect = 0.00067, Sum P(2) = 0.00067 
Identities = 17/50 (34%) , Positives = 30/50 (60%), Frame = +3 



Q: 



1122 NCHGKLEWYRQLWKTAWQFVTT YNPSVSLLGIYLKEMKT*CSHKN 1256 

+C + + LWKT W+F + + + P+ + LLGIY K+ K+ C +K+ 

67 HCWWDCKLVQPLWKTVWRFLRDLQLE I PFDPAI PLLGI YPKDYKS - CC YKD 116 



30 



S : 



The segment of gill 82221 that is shown as "S" above is set out as sequence 
SEQ ID NO. 121. 



35 



Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 122 which corresponds to the Q 
sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 
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It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Early Stage Human Brain; Soares infant brain 1NIB and to a 
lesser extent in Soares_multiple_sclerosis_2NbHMSP; NTERA2 teratocarcinoma cell 
line+retinoic acid (14 days); Synovial hypoxia-RSF subtracted; Glioblastoma; Human 
Infant Brain; Human Prostate; Stromal cell TF274; H. Frontal cortex,epileptic, re- 
excision; Soares_parathyroid_tumor_NbHPA. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 22 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1478 of SEQ ID NO:22, b 
is an integer of 15 to 1492, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:22, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 13 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil 190475 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as " salivary proline-rich 
protein 1 [Homo sapiens].' 1 A partial alignment demonstrating the observed homology 
is shown immediately below. 

>gi | 190475 salivary proline-rich protein 1 [Homo sapiens] 
>sp|Q15215 |Q15215 

SALIVARY PROLINE-RICH PROTEIN 1 (FRAGMENT) . 

Length = 93 

Plus Strand HSPs : 



Score = 69 (24.3 bits), Expect = 0.00017, Sum P(2) = 0.00017 
Identities = 21/51 (41%) , Positives = 26/51 (50%) , Fraitie = +2 
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Q: 296 P*GPPSAEAGGHPQSPLPCNPSWGHNGALSA--GGQCPSHLPSSPQQKRPATP 448 

P GPP E G +PQ P P P+ G+ A GQ P P PQ +P+ P 

S: 43 PQGPPQQE-GNNPQGPPP- -PAGGNPQQPQAPPAGQ-PQGPPRPPQGDKPSRP 91 

5 

The segment of gill 90475 that is shown as "S" above is set out as sequence 
SEQ ID NO. 123. Based on the structural similarity these homologous polypeptides 
are expected to share at least some biological activities. Such activities are known in 
the art, some of which are described elsewhere herein. Assays for determining such 
10 activities are also known in the art some of which have been described elsewhere 
herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 124 which corresponds to the Q 
sequence in the alignment shown above (gaps introduced in a sequence by the 

15 computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares_pregnant_uterus_NbHPU; Early Stage Human Brain 
and to a lesser extent in Soares_fetal_heart_NbHH19W; Nine Week Old Early Stage 
Human; Soares ovary tumor NbHOT; Human Primary Breast Cancer; Human 

20 Hypothalamus,schizophrenia, re-excision; NCI_CGAP_GCB 1 ; Human endometrial 
stromal cells-treated with estradiol; Pancreas normal PCA4 No; Human endometrial 
stromal cells; Spinal Cord, re-excision; Human Chronic Synovitis; 12 Week Old 
Early Stage Human, II; Human Primary Breast Cancer Reexcision; Soares breast 
2NbHBst; 12 Week Old Early Stage Human; Soares breast 3NbHBst; 

25 Soares_senescent_fibroblasts_NbHSF; Human Fetal Lung III; Human Placenta; 

Endothelial cells-control; Smooth muscle,control; Bone Marrow Cell Line (RS4,11). 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
72 as residues: Gly-37 to Pro-45. 

Many polynucleotide sequences, such as EST sequences, are publicly 

30 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:23 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 



dim c r^rv-; j rv *~\f.rr\ 
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are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 624 of SEQ ID NO:23, b 
is an integer of 15 to 638, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:23, and where b is greater than or equal to a 
5 + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 14 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares fetal liver spleen 1NFLS and to a lesser extent in Early 

10 Stage Human Brain; Soares infant brain 1NIB; Soares_NhHMPu_Sl ; Human Soleus; 
Stratagenc lung (#937210); Soares placenta Nb2HP; 
Soares_fetal_liver_spleen_lNFLS_Sl; Stratagene HeLa cell s3 937216; 
Soares_placenta_8to9weeks__2NbHP8to9W; Human Adult Pulmonary,re-excision; 
Stratagene hNT neuron (#937233); Stratagene NT2 neuronal precursor 937230; 

15 Human Fetal Brain, normalized CO; Human Quadriceps; Salivary Gland; 

Soares_NhHMPu_S 1 ; Soares_total_fetus_Nb2HF8_9w; Human Amygdala,re- 
excision; Synovial IL-l/TNF stimulated; Human Umbilical Vein, Endo. remake; 
Healing groin wound, 7.5 hours post incision; Human endometrial stromal cells- 
treated with progesterone; Human Adult Small Intestine; Human Infant Brain; Human 

20 Prostate; H. Kidney Medulla, re-excision; Soares_fetal_heart_NbHH19W; 

Macrophage-oxLDL; Human Hypothalmus,Schizophrenia; Soares adult brain 
N2b5HB55Y; Human Thymus Stromal Cells; Human Adrenal Gland Tumor; 
NTERA2, control; Soares_fetal_heart_NbHH19W; Stratagene HeLa cell s3 937216; 
Smooth muscle, serum induced,re-exc; Soares_NhHMPu_Sl; Human Placenta; H 

25 Macrophage (GM-CSF treated), re-excision; Soares melanocyte 2NbHM; 
Soares_fetal_lung_NbHL 1 9W. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:24 and may have been publicly available prior to conception of 

30 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
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are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 930 of SEQ ID NO:24, b 
is an integer of 15 to 944, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:24, and where b is greater than or equal to a 
5 + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 15 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
10 example, the sequence accessible through the following database accession no. 
gill 200224 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as " coat protein 
[Bacillus subtilis]." A partial alignment demonstrating the observed homology is 
shown immediately below. 

15 

>gi | 1200224 coat protein [Bacillus subtilis] >gi| 1146180 spore coat 
protein 

[Bacillus subtilis] >gnl | PID | ell83666 spore coat protein 

( inner) 

20 [Bacillus subtilis] >pir | D27393 | D27393 11K inner spore coat 



protein 
PROTEIN 



cotD - Bacillus subtilis >sp | P07791 | COTD_BACSU SPORE COAT 



D. 

25 Length = 75 

Minus Strand HSPs : 

Score = 56 (19.7 bits), Expect = 5.8, P = 1.0 
30 Identities = 9/28 (32%), Positives = 16/28 (57%), Frame = -1 

Q: 375 TLLINIHPYDDVDTNHEHYSIPIHIIAH 292 

T++ + IHP + NH+H+ +H H 

S: 27 TIVPHIHPQHTTNVNHQHFQ-HVHYFPH 53 

35 

The segment of gill 200224 that is shown as "S" above is set out as sequence 
SEQ ID NO. 125. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 126 which corresponds to the Q 
40 sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 
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It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares fetal liver spleen 1NFLS and to a lesser extent in Early 
Stage Human Brain; Soares infant brain 1NIB; Soares_NhHMPu_S 1 ; Human Soleus; 
Stratagene lung (#937210); 12 Week Old Early Stage Human; Osteoblasts; Soares 
5 placenta Nb2HP; Soares retina N2b4HR; Soares_fetal_liver_spleen_lNFLS_S 1 ; 
Synovial IL-l/TNF stimulated; Stratagene HeLa cell s3 937216; Stratagene ovarian 
cancer (#937219); Myoloid Progenitor Cell Line; Synovial Fibroblasts (Ill/TNF), 
subt; Human Adult Small Intestine; Human Placenta; Soares breast 3NbHBst; Soares 
melanocyte 2NbHM; Soares_placenta_8to9weeks_2NbHP8to9W; Human Fetal 

10 Heart; Human Adult Pulmonary ,re-excision; Spleen, Chronic lymphocytic leukemia; 
Nine Week Old Early Stage Human; Human Fetal Brain, normalized 5002 IF; Human 
Fetal Brain, normalized CO; Stratagene hNT neuron (#937233); Stratagene NT2 
neuronal precursor 937230; Human Fetal Brain, normalized AC5002; Prostate; 
Human Kidney; Human White Adipose; human colon cancer; Human Lung; Human 

15 Quadriceps; Salivary Gland; HSA 172 Cells; Soares_fetal_heart_NbHH19W; 
Soares_NhHMPu_Sl; Soares_total_fetus_Nb2HF8_9w; Human Amygdala,re- 
excision; Human Hypothalamus, schizophrenia, re-excision; Stromal- Osetoclastoma; 
Hepatocellular Tumor; human corpus colosum; Alzheimers, spongy change; Human 
Umbilical Vein, Endo. remake; Healing groin wound, 7.5 hours post incision; 

20 Synovial hypoxia-RSF subtracted; LNCAP prostate cell line; Human Stomach,re- 
excision; Human endometrial stromal cells-treated with progesterone; Healing groin 
wound, 6.5 hours post incision; Synovial hypoxia; Soares_NhHMPu_S 1 ; Human 
Ovary ; wilm's tumor; Human Infant Brain; Human Prostate; H. Kidney Medulla, re- 
excision; T-Cell PHA 16 hrs; Human Brain, Striatum; Human Uterine Cancer; 

25 Human Ovarian Cancer Reexcision; Macrophage-oxLDL; Human 

Hypothalmus,Schizophrenia; Human Hippocampus; Soares adult brain N2b5HB55Y; 
Human Thymus Stromal Cells; Human Adrenal Gland Tumor; Human Whole Six 
Week Old Embryo; Soares_fetal_heart_NbHH19W; H. Frontal cortex,epileptic,re- 
excision; NTERA2, control; Smooth muscle, serum induced,re-exc; Human Gall 

30 Bladder; PC3 Prostate cell line; H Macrophage (GM-CSF treated), re-excision; 

Human Fetal Lung III; Endothelial-induced; Human Endometrial Tumor; Stratagene 
HeLa cell s3 937216; Human 8 Week Whole Embryo; Soares_fetal_lung_NbHL19W. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:25 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 394 of SEQ ID NO:25, b 
is an integer of 15 to 408, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 25, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 16 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil403460 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as " transformation- 
related protein [Homo sapiens]." A partial alignment demonstrating the observed 
homology is shown immediately below. 

>gi | 403460 transformation-related protein [Homo sapiens] >sp | Q15662 | Q15662 
TRANS FORMAT I ON -RELATED PROTEIN (FRAGMENT) . 
Length = 3 68 

Minus Strand HSPs : 

Score = 114 (40.1 bits), Expect = 0.0074, P = 0.0074 
Identities = 29/57 (50%), Positives = 33/57 (57%), Frame = -1 

Q: 865 GPKQSSRLGLLGSWDQGHTPPHPANFFVEVESCY- - VAQAGLELLGSSDPPTLA- PK 704 

G K+ S L L SWD H PP +F VE+ + QAGLELL SS PPT A PK 

S: 26 GFKRFSCLSLPSSWDYRHVPPRQVHFVFSVETGFHRAGQAGLELLTSSVPPTSAFPK 82 

The segment of gil403460 that is shown as "S" above is set out as sequence 
SEQ ID NO. 127. Based on the structural similarity these homologous polypeptides 
are expected to share at least some biological activities. Such activities are known in 
the art, some of which are described elsewhere herein. Assays for determining such 
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activities are also known in the art some of which have been described elsewhere 
herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 128 which corresponds to the Q 
5 sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in Early Stage 
Human Brain. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

10 75 as residues: Leu-42 to Lys-50. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:26 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

15 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1673 of SEQ ID NO: 26, b 
is an integer of 15 to 1687, where both a and b correspond to the positions of 

20 nucleotide residues shown in SEQ ID NO:26, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 17 

The computer algorithm BLASTX has been used to determine that the 
25 translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
pirlA23925IA23925 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as " proline-rich 
phosphoprotein - crab-eating macaque." A partial alignment demonstrating the 
30 observed homology is shown immediately below. 

>pir | A23925 | A23925 proline-rich phosphoprotein - crab-eating macaque 
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Length = 115 
Minus Strand HSPs : 

5 Score =83 (29.2 bits), Expect = 0.072, P = 0.070 

Identities = 27/91 (29%), Positives = 36/91 (39%), Frame = -2 

Q: 645 TEKEAGAQVLMPRHKGSPRQAELSS-PPGDGAQ PQHSVLQSGGAQHGANPLHRHPWG 478 

+ ++E Q + H+G P +LS P GDG + PQ GG H P P 

10 S: 15 SDEEDSDQFIDEAHQGPPLGGQLSKHPAGDGNKDDGPQQKPPHHGGHHHRPPPPTGEPQN 74 

Q: 477 SS HTSCRPTSPTRGQRGRAKPSPSLKP 397 

+ H RPT P G PS +P 

S- 7 5 TQKPGGHHHHRPTPPPGKPEGS PP PSQGSRP 105 

15 

The segment of pirlA23925IA23925 that is shown as "S" above is set out as 
sequence SEQ ID NO. 129. Based on the structural similarity these homologous 
polypeptides are expected to share at least some biological activities. Such activities 
are known in the art, some of which are described elsewhere herein. Assays for 
20 determining such activities are also known in the art some of which have been 
described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 130 which corresponds to the Q 
sequence in the alignment shown above (gaps introduced in a sequence by the 
25 computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares fetal liver spleen 1NFLS and to a lesser extent in 
Human Infant Brain; Soares_fetal_heart_NbHH19W; Primary Dendritic Cells, lib 1 ; 
Soares infant brain 1NIB; Human adult testis, large inserts; Colon Normal II; Early 
30 Stage Human Brain; Human Synovial Sarcoma; Bone marrow; Spleen, Chronic 
lymphocytic leukemia. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
76 as residues: Arg-18 to Lys-26, Gly-35 to Ala-42, Gln-61 to Gly-67. 

Many polynucleotide sequences, such as EST sequences, are publicly 
35 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:27 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
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are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1 175 of SEQ ID NO:27, b 
is an integer of 15 to 1 189, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:27, and where b is greater than or equal to a 
5 + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 18 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares infant brain 1NIB and to a lesser extent in Soares adult 
10 brain N2b4HB55Y; Soares_multiple_sclerosis„2NbHMSP; Stratagene lung 

carcinoma 937218; Human Amygdala,re-excision; Glioblastoma; Early Stage Human 
Brain. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

15 related to SEQ ID NO:28 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

20 general formula of a-b, where a is any integer between 1 to 1806 of SEQ ID NO:28, b 
is an integer of 15 to 1820, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:28, and where b is greater than or equal to a 
+ 14. 

25 FEATURES OF PROTEIN ENCODED BY GENE NO: 19 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil30099 (all information available through the recited accession number is 
30 incorporated herein by reference) which is described therein as " collagen N- 

prepropeptide (aa -22 to 72) [Homo sapiens] " A partial alignment demonstrating the 
observed homology is shown immediately below. 
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>gi|30099 collagen N-prepropept ide (aa -22 to 72) [Homo sapiens] 

>sp|Q14057 (Q14057 PRO- ALPHA-2 ( I ) COLLAGEN N-PREPROPEPTIDE 

PRECURSOR 

(FRAGMENT) . 
Length = 94 

Minus Strand HSPs : 

Score = 79 (27.8 bits), Expect = 0.17, P = 0.15 

Identities = 22/46 (47%), Positives = 24/46 (52%), Frame = -1 

Q: 23 5 GDRG--GEVGPASHPGDDKGMEKVTPVPKLQPPIGWKGWGGKFSARY 101 

GDRG GE GP PG D G P PP G G GG F+A+Y 

S: 37 GDRGPRGERGPPGPPGRDGGDGPPGPPGPPGPP-GPPGLGGNFAAQY 82 

The segment of gil30099 that is shown as "S" above is set out as sequence 
SEQ ID NO. 131. Based on the structural similarity these homologous polypeptides 
are expected to share at least some biological activities. Such activities are known in 
the art, some of which are described elsewhere herein. Assays for determining such 
activities are also known in the art some of which have been described elsewhere 
herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 132 which corresponds to the Q 
sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human 8 Week Whole Embryo and to a lesser extent in 
Human Rhabdomyosarcoma; Early Stage Human Brain; normalized infant brain 
cDNA; Soares fetal liver spleen 1NFLS; Smooth muscle-ILb induced; Soares adult 
brain N2b4HB55Y; Human Hypothalamus,schizophrenia, re-excision; Human Fetal 
Brain; Human Whole Six Week Old Embryo; H. Frontal cortex,epileptic,re-excision; 
Stratagene fetal retina 937202; Human Synovial Sarcoma; Soares_testis_NHT; 
Human Cerebellum. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to'SEQ ID NO:29 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 



WO 00/56755 



30 



PCT/US00/06830 



would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1559 of SEQ ID NO:29, b 
is an integer of 15 to 1573, where both a and b correspond to the positions of 
5 nucleotide residues shown in SEQ ID NO:29, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 20 

The computer algorithm BLASTX has been used to determine that the 
10 translation product of this gene shares sequence homology with, as a non-limiting 

example, the sequence accessible through the following database accession no. 

gil3 150526 (all information available through the recited accession number is 

incorporated herein by reference) which is described therein as a C. elegans protein. 

A partial alignment demonstrating the observed homology is shown immediately 
15 below. 

>gi | 3150526 <AF067219) No definition line found [Caenorhabdi tis elegans] 
>sp|061782 (061782 R12E2.14 PROTEIN. 
Length = 74 

20 

Minus Strand HSPs : 
Score = 64 (22.5 bits), Expect = 5.7, p = 1.0 

Identities = 18/50 (36%), Positives = 24/50 (48%), Frame = -1 

25 

Q: 245 LGG AG I T S AR PC P S Q E VR * GDTMDGD * G P K V PA S L P PQ K P H S Q AS PQ S RA 96 

LGG G + CP + G+ G GP+ A+ PP P A+PQ A 
S: 21 LGGGG - GAGGC C P P AQ PGCGN PCQGA - G PQ YAAAP P P P P P Q YAAA PQGGA 68 

30 The segment of gil3 150526 that is shown as "S" above is set out as sequence 

SEQ ID NO. 133. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 134 which corresponds to the Q 
sequence in the alignment shown above (gaps introduced in a sequence by the 
35 computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares retina N2b4HR; Soares infant brain 1NIB and to a 
lesser extent in Soares_fetal_heart_NbHH19W; Soares_pregnant_uterus_NbHPU; 
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Human Chondrosarcoma; Soares adult brain N2b5HB55Y; Early Stage Human Brain; 
Soares melanocyte 2NbHM; Soares fetal liver spleen 1NFLS; Human Lung Cancer, 
subtracted; LNCAP + 30nM R1881 ; Whole 6 Week Old Embryo; Human T-cell 
lymphoma,re-excision; Human Soleus; Glioblastoma; Human Osteosarcoma; Human 
5 Infant Brain; Human Brain, Striatum; Human Fetal Kidney; NCI_CGAP_GCB 1 ; 

Apoptotic T-cell; Human Hippocampus; Human Fetal Brain; Macrophage-oxLDL, re- 
excision, Brain frontal cortex; Dendritic cells, pooled; Human Synovial Sarcoma; 
Human Fetal Lung III; Soares_fetaMiver_spleen_lNFLS_Sl; Spleen, Chronic 
lymphocytic leukemia; Human Cerebellum; Soares placenta Nb2HP. 

10 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

79 as residues: Gln-35 to Gly-58, Asn-109 to Cys-1 18, Thr-122 to Ser-132. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:30 and may have been publicly available prior to conception of 

15 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1314 of SEQ ID NO:30, b 

20 is an integer of 15 to 1328, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO: 30, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 21 

25 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
bbsll51373 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as " influenza virus 

30 hemagglutinin 5' epitope tag=fusion protein {N-terminal} [Saccharomyces 

cerevisiae]." A partial alignment demonstrating the observed homology is shown 
immediately below. 
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>bbs | 151373 influenza virus hemagglutinin 5* epitope tag=fusion protein 
{N-terminal} [Saccharomyces cerevisiae=yeast ( YCpIF15 . 16 , 17 

cloning 

5 vector. Peptide Plasmid Synthetic Partial, 50 aa] 

[ Saccharomyces 

cerevisiae] 
Length =50 

10 Plus Strand HSPs : 

Score = 72 (25.3 bits), Expect = 0.16, P = 0.15 

Identities = 15/18 (83%), Positives = 15/18 (83%), Frame = +1 

15 Q: 520 QPGGXTSSRAAXNAVELQ 573 

QPGG TSSRAA AVELQ 
S: 31 QPGGSTS SRAAAT AVELQ 4 8 

The segment of bbsl 151373 that is shown as "S" above is set out as sequence 

20 SEQIDNO. 135. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 136 which corresponds to the Q 
sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 

25 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Early Stage Human Brain; Soares infant brain 1NIB. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:31 and may have been publicly available prior to conception of 

30 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 576 of SEQ ID NO:31, b 

35 is an integer of 15 to 590, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:31, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 22 

40 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
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example, the sequence accessible through the following database accession no. 
bbsl 151371 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as " influenza virus 
hemagglutinin 5' epitope tag=fusion protein {N-terminal, frame 1 } [Saccharomyces 
cerevisiae]." A partial alignment demonstrating the observed homology is shown 
immediately below. 

>bbs | 151371 influenza virus hemagglutinin 5' epitope tag=fusion protein 
{N-terminal, frame 1} [Saccharomyces cerevisiae=yeast , 
YCpIFIS , 16 , 17 cloning vector. Peptide Plasmid Synthetic 

Partial, 45 

aa] [Saccharomyces cerevisiae] 
Length = 4 5 

Minus Strand HSPs : 

Score = 48 (16.9 bits). Expect = 0.39, Sum P(2) = 0.32 
Identities = 9/9 (100%), Positives = 9/9 (100%), Frame = -2 

Q: 28 GDPLVLERP 2 

GDPLVLERP 
S: 28 GDPLVLERP 3 6 

Score = 39 (13.7 bits). Expect = 0.39, Sum P(2) = 0.32 
Identities = 8/18 (44%), Positives = 12/18 (66%), Frame = -1 

Q: 77 HLSSSME-EAVPNSCSPG 27 

+ SS++ + NSCSPG 

S: 11 YASSTVSISLISNSCSPG 28 

The segments of bbsl 15 1371 that are shown as 4t S" above are set out as 
sequences SEQ ID NO. 137 and/or SEQ ID NO. 139. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 138 and/or SEQ ID NO. 140 which 
correspond to the Q sequences in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Early Stage Human Brain. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
81 as residues: Asp-31 to Pro-36. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 32 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
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excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 738 of SEQ ID NO:32, b 
5 is an integer of 15 to 752, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:32, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 23 

10 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
bbsl 156631 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as " 

15 NF2=neurofibromatosis type 2 [Homo sapiens]." A partial alignment demonstrating 
the observed homology is shown immediately below. 

>bbs 1 156631 NF2=neurof ibromatosis type 2 {alternatively spliced, form A4} 
[human, colorectal cancer, Peptide Partial Mutant, 4 6 aa] 

20 [Homo 

sapiens] >pir | 154375 | 154375 gene NF2 protein - human 

( fragment ) 

>gi | 463121 NF2 [Homo sapiens] {SUB 8-46) 
Length = 46 

25 

Plus Strand HSPs : 

Score = 103 (36.3 bits), Expect = 0.00046, P = 0.00046 
Identities = 22/34 (64%), Positives = 24/34 (70%), Frame = +2 

30 

Q: 1625 FKTESHS VPQAGMQ * CDLGSLQPS PPRFKHFSC L 1726 

F ES SV AG+Q DLG LQP PP+FK FSCL 
S: 4 FNCESCSVTLAGVQWRDLGLLQPLPPKFKRFSCL 3 7 

35 Minus Strand HSPs: 

Score = 123 (43.3 bits), Expect = 3.6e-06, P = 3.6e-06 
Identities = 24/36 (66%), Positives = 25/36 (69%), Frame = -2 

40 Q: 1830 IAQAGVQWRDLGSPQTPPLGLKRFSCLSLTSSWDYR 1723 

+ AGVQWRDLG Q P KRFSCLS SSWDYR 
S: 11 VTLAGVQWRDLG LLQ PLPPKFKRFSC LS F PS SWDYR 46 



The segments of bbsl 156631 that are shown as "S" above are set out as 
45 sequences SEQ ID NO. 141 and/or SEQ ID NO. 143. Based on the structural 
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similarity these homologous polypeptides are expected to share at least some 
biological activities. Such activities are known in the art, some of which are described 
elsewhere herein. Assays for determining such activities are also known in the art 
some of which have been described elsewhere herein. 
5 Preferred polypeptides of the invention comprise a polypeptide having the 

amino acid sequence set out as SEQ ID NO. 142 and/or SEQ ID NO. 144 which 
correspond to the Q sequences in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 

10 tissues/cDNA libraries: Early Stage Human Brain. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:33 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

15 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1853 of SEQ ID NO:33, b 
is an integer of 15 to 1867, where both a and b correspond to the positions of 

20 nucleotide residues shown in SEQ ID NO:33, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 24 

The computer algorithm BLASTX has been used to determine that the 
25 translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil47335 1 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as " Ec protein 
homologue [Arabidopsis thaliana]." A partial alignment demonstrating the observed 
30 homology is shown immediately below. 

>gi | 473351 Ec protein homologue [Arabidopsis thaliana] 
>sp|Q4 22S8|EC3_ARATH EC 
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PROTEIN HOMO LOG 3 (FRAGMENT) . 
Length = 82 

Plus Strand HSPs : 

5 

Score = 65 (22.9 bits), Expect = 0.44, P = 0.36 

Identities = 14/40 (35%), Positives = 19/40 (47%), Frame = +2 

Q: 212 CTLPQARGGFS PH PLC PPNLGCTF * EGDS PC PC PLPQNKT 331 
10 C + +A G H +CP C G +PC CP Q +T 

S: 2 9 CRMREAS AGDQGHMVC PCGEHC GCNPCNC PKTQTQT 64 

The segment of gil473351 that is shown as "S" above is set out as sequence 
SEQ ID NO. 145. Based on the structural similarity these homologous polypeptides 
15 are expected to share at least some biological activities. Such activities are known in 
the art, some of which are described elsewhere herein. Assays for determining such 
activities are also known in the art some of which have been described elsewhere 
herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
20 amino acid sequence set out as SEQ ID NO. 146 which corresponds to the Q 

sequence in the alignment shown above (gaps introduced in a sequence by the 

computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Early Stage Human Brain; Soares placenta Nb2HP and to a 
25 lesser extent in Hemangiopericytoma; Soares_fetal_heart_NbHH19W; A 1 -CELL 

LINE; Soares infant brain 1NIB; Soares ovary tumor NbHOT; Pancreatic Islet; 

Soares_NhHMPu_Sl; Stratagene hNT neuron (#937233); Human Pineal Gland; 

Human Neutrophil; Human Fetal Dura Mater; Human Hypothalmus,Schizophrenia; 

Human Chondrosarcoma; Human Whole Six Week Old Embryo; CD34 depleted 
30 Buffy Coat (Cord Blood), re-excision; Hodgkin's Lymphoma II; neutrophils control; 

Human Cerebellum. 

Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:34 and may have been publicly available prior to conception of 
35 the present invention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
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are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 405 of SEQ ID NO: 34, b 
is an integer of 15 to 419, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 34, and where b is greater than or equal to a 
5 + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 25 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares infant brain 1NIB and to a lesser extent in 

10 Soares_fetal_heart_NbHH19W; Soares_NhHMPu_S 1 ; Early Stage Human Brain; 
PERM TF274; Pancreas Islet Cell Tumor; Soares_multiple_sclerosis_2NbHMSP; 
prostate-edited; Soares_NhHMPu_S 1 ; Stratagene hNT neuron (#937233). 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

15 related to SEQ ID NO:35 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

20 general formula of a-b, where a is any integer between 1 to 935 of SEQ ID NO:35, b 
is an integer of 15 to 949, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:35, and where b is greater than or equal to a 
+ 14. 

25 FEATURES OF PROTEIN ENCODED BY GENE NO: 26 

The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 

example, the sequence accessible through the following database accession no. 

gill 654230 (all information available through the recited accession number is 
30 incorporated herein by reference) which is described therein as " nitrogen regulatory 

factor NRFA [Penicillium urticae]." A partial alignment demonstrating the observed 

homology is shown immediately below. 
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>gi | 1654230 nitrogen regulatory factor NRFA [ Penicillium urticae] 

> sp j Q922 6 9 | NRFA_PENUR NITROGEN REGULATORY PROTEIN NRFA. 
Length = 86 5 

Plus Strand HSPs : 

Score = 80 (28.2 bits), Expect = 9.4, Sum P(2) = 1.0 
Identities = 31/98 (31%), Positives = 43/98 (43%), Frame = +1 

Q: 9 67 LDGPAEGRQG TQISSSRCPNSIHRVI SRLPHSKDIQNAEGAHRSAVSGVT 1116 

+DGP E QG + S R N R + + P + NA R + ++G 

S: 562 MDGPPEWNQGGTLGRGHGSVASVSDVRNQNQDPRRYGKVPRTASTPNAAALLRQSLNGSA 621 

15 Q: 1117 SQPPSL*PLEAHSP--GLSF*TPSXGLPGCPLGTA-GPPS 1227 

S PP+ P + P GLS PS PG P G+ G P+ 
S: 622 SGPPTNHPSPSTPPESGLSSAVPSR- -PGSPGGSKNGDPN 659 



10 



The segment of gil 1654230 that is shown as "S" above is set out as sequence 

20 SEQIDNO. 147. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 148 which corresponds to the Q 
sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 

25 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Soares melanocyte 2NbHM and to a lesser extent in Soares 
fetal liver spleen 1NFLS; Soares placenta Nb2HP; Stratagene placenta (#937225); 
NCI_CGAP_Co3; Human Colon Cancer,re-excision; SoaresJfetal_heartJNIbHH19W; 
Soares_pregnant„uterus_NbHPU; Soares_multiple_sclerosis_2NbHMSP; Nine Week 

30 Old Early Stage Human; Soares infant brain 1NIB; Activated T-Cells, 4 hrs, 
subtracted; NCI_CGAP_Br2; NCL CGAP_Pr22; NCI_CGAP.Br 1.1; Tongue 
Tumour; NCI_CGAP_Lu5; NCI_CGAP_Kid6; HL-60, RA 4h, Subtracted; prostate- 
edited; Healing Abdomen wound,70&90 min post incision; H. Epididiymus, caput & 
corpus; Human Liver; Human Soleus; Human Tonsils, Lib 2; Human Lung Cancer,re- 

35 excision; Hepatocellular Tumor; Breast Cancer cell line, MDA 36; Healing groin 
wound, 7.5 hours post incision; Human endometrial stromal cells-treated with 
progesterone; wilm's tumor; Human Adult Small Intestine; Spinal Cord, re-excision; 
Clontech human aorta polyA+ mRNA (#6572); Monocyte activated, re-excision; 
Human Fetal Kidney; Human Heart; Macrophage-oxLDL; Human Chondrosarcoma; 

40 Human Adrenal Gland Tumor; Soares_fetal_Jung_NbHL19W; Smooth muscle, serum 
induced,re-exc; Pancreas Islet Cell Tumor; 12 Week Old Early Stage Human; Colon 
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Normal II; breast lymph node CDNA library; Human adult (K.Okubo); Human 
pancreatic islet; Human placenta polyA+ (TFujiwara); Normal colon; Human Fetal 
Heart; Activated T-Cell (12hs)/Thiouridine labelledEco; Endothelial cells-control; 
Monocyte activated; HUMAN B CELL LYMPHOMA; Spleen, Chronic lymphocytic 
5 leukemia; Human Testes; Hodgkin's Lymphoma II; Keratinocyte; Human 8 Week 
Whole Embryo. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:36 and may have been publicly available prior to conception of 

10 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1621 of SEQ ID NO:36, b 

15 is an integer of 15 to 1635, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:36, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 27 
20 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil288145 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as a putative ORF 
25 encoding a human protein. A partial alignment demonstrating the observed homology 
is shown immediately below. 

>gi | 288145 put. ORF [Homo sapiens] >pir | 13 8022 | 13 8022 hypothetical protein 

30 human 

Length =196 

Plus Strand HSPs: 

35 Score = 251 (88.4 bits), Expect = 8.4e-20, P = 8.4e-20 

Identities = 51/82 (62%), Positives = 58/82 (70%), Frame = +2 

Q: 1424 HLKSGI *DQPGQHGETPSLLKIQKLARHGSRSL***SQLFGRLRQENHLNLGGGGCSELRSR 1603 
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HL+SG+ D PGQHG+ PSLLKIQ+LA HG R L SQL RLRQENHLN GG GCSE +S 
S: 3 HLRSGVQDYPGQHGKIPSLLKIQELAGHGGRCLQSQLLRRLRQENHLNSGGRGCSEPKSH 62 

Q: 1604 NC APAWATRAKLHLKE - KTKQD 1666 
5 C PAW T K+ KTK + 

S: 63 LCIPAWVTEGDSVSKQNKTKNE 84 

The segment of gil288145 that is shown as "S" above is set out as sequence 
SEQ ID NO. 149. 

10 Preferred polypeptides of the invention comprise a polypeptide having the 

amino acid sequence set out as SEQ ID NO. 150 which corresponds to the Q 
sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 

15 tissues/cDNA libraries: Human Cerebellum; H. Epididiymus, caput & corpus; 12 
Week Old Early Stage Human, II. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 37 and may have been publicly available prior to conception of 

20 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2400 of SEQ ID NO:37, b 

25 is an integer of 15 to 2414, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:37, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 28 

30 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil348245 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as " protein 
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serine/threonine kinase [Homo sapiens]." A partial alignment demonstrating the 
observed homology is shown immediately below. 

>gi | 348245 protein serine/ threonine kinase [Homo sapiens] 
>pir | 178885 | 178885 

protein serine/ threonine kinase - human 
Length = 841 

Minus Strand HSPs : 

Score = 124 (43.7 bits), Expect = 0.00055, P = 0.00055 
Identities = 27/46 (58%), Positives = 32/46 (69%), Frame = -1 

Q: 896 EQGLALLPRLE — GVITAHCILQLLGSRDPPTSASQSAGVTGTYHH 7 65 

+Q LAL P+LE G I AH L+LLGS D P SAS+ AG + TG HH 
S: 455 DQSLALSPKLECSGTILAHSNLRLLGSSDSPASASRVAGITGVCHH 500 

The segment of gil348245 that is shown as "S" above is set out as sequence 
SEQ ID NO. 151. Based on the structural similarity these homologous polypeptides 
are expected to share at least some biological activities. Such activities are known in 
the art, some of which are described elsewhere herein. Assays for determining such 
activities are also known in the art some of which have been described elsewhere 
herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 152 which corresponds to the Q 
sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in H. Epididiymus, 

cauda. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:38 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 915 of SEQ ID NO:38, b 
is an integer of 15 to 929, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO:38, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 29 

5 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil5 12350 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as " ninF protein 
10 [Bacteriophage P22]." A partial alignment demonstrating the observed homology is 
shown immediately below. 

>gi | 512350 ninF protein [Bacteriophage P22] >sp | Q38666 | Q3 8666 NINF 
PROTEIN . 
15 Length = 5 8 

Plus Strand HSPs : 

Score = 66 (23.2 bits), Expect =3.1, P = 0.96 
20 Identities = 16/47 (34%), Positives = 24/47 (51%), Frame = +1 

Q: 3 61 PSQATPASLDQDKWAAQQPVFNRKCGQKISTHSTEYHCCDGDCVAW 501 

PSQ SL, K + ++ + CGQK+ H EH C+G C ++ 

S: 4 PSQ SLQYQKESVERALTCANCGQKL — HVLEVHVCEGGCAELM 44 

25 

The segment of gil5 12350 that is shown as "S" above is set out as sequence 
SEQ ID NO. 153. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 154 which corresponds to the Q 

30 sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares_fetal_liver_spleen_lNFLS„Sl; H. Epididiymus, 
cauda and to a lesser extent in Rejected Kidney, lib 4; Human B Cell Lymphoma. 

35 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 39 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 



WO 00/56755 



PCT/US00/06830 



43 

excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1 1 1 1 of SEQ ID NO:39, b 
5 is an integer of 15 to 1 125, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:39, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 30 

1 0 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil3822194 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as an E. coli protein. A 

15 partial alignment demonstrating the observed homology is shown immediately below. 

>gi | 3822194 (AF074613) unknown [Escherichia coli 0157 :H7] 
>sp|G3 822194 |G3 822194 

HYPOTHETICAL 9.4 KD PROTEIN . 
20 Length = 86 

Plus Strand HSPs : 

Score =62 (21.8 bits). Expect = 6.0. P = 1.0 
25 Identities = 15/27 (55%), Positives = 15/27 (55%), Frame = +2 

Q: 611 FSMRLTSLPPCAGNATDFVSSVFFFPC 691 

FS RL LPP AG T v " S F F C 
S: 2 FSFRL — LPPLAGRLTSSVKSAFQFEC 26 

30 

The segment of gil3822194 that is shown as "S" above is set out as sequence 
SEQ ID NO. 155. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 156 which corresponds to the Q 
35 sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Stratagene lung (#937210) and to a lesser extent in Soares 
adult brain N2b4HB55Y; Soares_fetal_heart_NbHH19W; Human Bone Marrow, 
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treated; Soares placenta Nb2HP; Soares infant brain 1NIB; Synovial IL-l/TNF 
stimulated; Human Brain, Striatum; Early Stage Human Brain; Human Amygdala; 
NCI_CGAP_GCB1; NCI_CGAP_Brn23; Stratagene neuroepithelial (#937231); 
Keratinocyte. 

5 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

89 as residues: Val-40 to Cys-45, Lys-58 to Thr-64. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:40 and may have been publicly available prior to conception of 

10 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1 107 of SEQ ID NO:40, b 

15 is an integer of 15 to 1121, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:40, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 31 

20 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil288145 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as a putative ORF 

25 encoding a human protein. A partial alignment demonstrating the observed homology 
is shown immediately below. 

>gi | 288145 put. ORF [Homo sapiens] >pir | 13 8022 | 13 8022 hypothetical protein 

30 human 

Length = 196 

Plus Strand HSPs : 

35 Score = 253 (89.1 bits), Expect = 5.0e-20, P = 5.0e-20 

Identities = 49/67 <73%), Positives = 55/67 (82%), Frame = +1 

Q: 1879 LRSGVRDQPGQYGETPSLLKIQKLARHGGICMCSQLLGRLRQENCLNPGGRVCSEPRSHR 2058 



WO 00/56755 



PCT/US00/06830 



45 



S 



4 



LRSGV+D PGQ+G+ PSLLKIQ+LA HGG C+ SQLL RLRQEN LN GGR CSEP+SH 
LRSGVQDYPGQHGKIPSLLKIQELAGHGGRCLQSQLLRRL.RQENHLNSGGRGCSEPKSHL 63 



Q 



2059 



CTTAWVT 2 079 
C AWVT 
CIPAWVT 70 



S 



64 



The segment of gil288145 that is shown as "S" above is set out as sequence 
SEQ ID NO. 157. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 158 which corresponds to the Q 
sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Whole Six Week Old Embryo; Endothelial cells- 
control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:41 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2154 of SEQ ID NO:41, b 
is an integer of 15 to 2168, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:41, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 32 

It has been discovered that this gene is expressed primarily in Endothelial 
cells-control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:42 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
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excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2091 of SEQ ID NO:42, b 
5 is an integer of 15 to 2105, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:42, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 33 

10 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
dbjllD84488_l (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as " small GTP-binding 

15 protein [Homo sapiens]." A partial alignment demonstrating the observed homology 
is shown immediately below. 

>dbj | | D84488_l small GTP-binding protein [Homo sapiens] >sp | 014966 | 014966 
SMALL 

20 GTP-BINDING PROTEIN. 

Length = 203 

Minus Strand HSPs : 

25 Score = 687 (241.8 bits), Expect = 5.76-67, P = 5.7e-67 

Identities = 131/131 (100%), Positives = 131/131 (100%), Frame = -3 



Q - 


1333 


GQERFTSMTRLYYRDASACVIMFDVTNATTFSNSQRWKQDLDSKLTLPNGEPVPCLLLAN 


1154 






GQERFTSMTRLYYRDASACVIMFDVTNATTFSNSQRWKQDLDSKLTLPNGEPVPCLLLAN 




S : 


66 


GQERFTSMTRLYYRDASACVIMFDVTNATTFSNSQRWKQDLDSKLTLPNGEPVPCLLLAN 


125 


Q: 


1153 


KCDLSPWAVSRDQIDRFSKENGFTGWTETSVKENKNINEAMRVLIEKMMRNSTEDIMSLS 


974 






KCDLSPWAVSRDQIDRFSKENGFTGWTETSVKENKNINEAMRVLIEKMMRNSTEDIMSLS 




S: 


126 


KCDLSPWAVSRDQIDRFSKENGFTGWTETSVKENKNINEAMRVLIEKMMRNSTEDIMSLS 


185 


Q: 


973 


TQGDYINLQTK 941 








TQGDYINLQTK 




S:_ 


186 


TQGDYINLQTK 19 6 





40 The segment of dbjllD84488_l that is shown as "S" above is set out as 

sequence SEQ ID NO. 159. Based on the structural similarity these homologous 
polypeptides are expected to share at least some biological activities. Such activities 
are known in the art, some of which are described elsewhere herein. Assays for 
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determining such activities are also known in the art some of which have been 
described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 160 which corresponds to the Q 
5 sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Endothelial cells-control; CD34 positive cells (Cord Blood); 
Osteoblasts and to a lesser extent in Human Umbilical Vein Endothelial Cells, fract. 

10 A; Human Osteoclastoma, re-excision; Macrophage (GM-CSF treated); NTERA2, 
control; Human Gall Bladder; Anergic T-cell; Human Amygdala; Human 
Microvascular Endothelial Cells, fract. A; Human Bone Marrow, treated; T cell 
helper II; NCI_CGAP_Kid3; Soares_senescent_fibroblasts_NbHSR 

Many polynucleotide sequences, such as EST sequences, are publicly 

15 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:43 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 

20 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1477 of SEQ ID NO:43, b 
is an integer of 15 to 1491, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:43, and where b is greater than or equal to a 
+ 14. 

25 

FEATURES OF PROTEIN ENCODED BY GENE NO: 34 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
30 gill 181442 (all information available through the recited accession number is 

incorporated herein by reference) which is described therein as " a279R [Paramecium 
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bursaria Chlorella virus 1]." A partial alignment demonstrating the observed 
homology is shown immediately below. 

>gi 1 1181442 a279R [Paramecium bursaria Chlorella virus 1] >gi| 11*81442 
a279R 

5 [Paramecium bursaria Chlorella virus 1) >sp | Q84596 | Q84596 

GENOME , 

PARTIAL SEQUENCE. 
Length = 72 

10 Plus Strand HSPs : 

Score = 52 (18.3 bits), Expect = 3.3, Sum P(2) =0.96 
Identities = 10/36 (27%), Positives = 18/36 (50%), Frame = +3 

15 Q: 3 63 WHGWWSTATITYWNSDRFTVLTALKIKLDTAAVTF 470 

+ WWS Y+ + S RF ++ + + T +TF 

S: 16 I YFSWWSKFLTI YFSS -RF YI I ICVSVTNSTFKLTF 50 

The segment of gill 181442 that is shown as "S" above is set out as sequence 

20 SEQIDNO. 161. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 162 which corresponds to the Q 
sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 

25 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Soares placenta Nb2HP and to a lesser extent in Morton Fetal 
Cochlea; Soares_fetal_lung_NbHL19W; Soares_multiple_sclerosis„2NbHMSP; 
Soares_pregnant_uterus_NbHPU; Human Ovarian Cancer Reexcision; Early Stage 
Human Brain; Human B Cell Lymphoma; NCI_CG AP_GCB 1 ; Soares_testis_NHT; 

30 Human Cerebellum; Human skin Tumor, subtracted; Human Adult Lymph Node, 
subtracted; Early Stage Human Brain, random primed; Human Placenta; Human 
Thyroid; Human Tonsils, Lib 2; Stratagene colon (#937204); Stratagene ovarian 
cancer (#937219); HEL cell line; H Female Bladder, Adult; NTERA2 + retinoic acid, 
14 days; Human Osteoclastoma, re-excision; Human Prostate; Human Uterine 

35 Cancer; T-Cell PHA 24 hrs; Merkel Cells; NTERA2, control; Hepatocellular Tumor, 
re-excision; Soares_multiple_sclerosis_2NbHMSP; Human Testes, Reexcision; 
Human Fetal Heart; Colon Normal III; Human Amygdala; Human Bone Marrow, 
treated; Primary Dendritic Cells, lib 1. 



00567S5A1 l > 



WO 00/56755 



49 



PCT/USOO/06830 



Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:44 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
5 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2888 of SEQ ID NO:44, b 
is an integer of 15 to 2902, where both a and b correspond to the positions of 
10 nucleotide residues shown in SEQ ID NO:44, and where b is greater than or equal to a 
+ 14. 



15 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 35 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
pirlA60196IA60196 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as " N-ras 5'-region 
protein NRU - human." A partial alignment demonstrating the observed homology is 
shown immediately below. 



25 
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>pir | A60196 | A60196 N-ras 5 ' -region protein NRU - human 
Length =7 67 

Plus Strand HSPs : 

Score = 2223 (782.5 bits), Expect = 8.56-230, P = 8.5e-230 
Identities = 428/429 (99%), Positives = 428/429 (99%), Frame = +3 

3 VRMFFHFSEILDGNQLHIADEVEFTWPDMLSAQRNHAIRIKKLPKGTVSFHSHSDHRFL 182 
VRMFFHFSEILDGNQLHIADEVEFTWPDMLSAQRNHAIRIKKLPKGTVSFHSHSDHRFL 
339 VRMFFHFSEILDGNQLHIADEVEFTWPDMLSAQRNHAIRIKKLPKGTVSFHSHSDHRFL 3 98 

183 GTVEKEATF SN PKTTS PNKGTEKE AEDG 1 1 AYDDCGVKLT I AFQ AKDVEGSTS PQIGDKV 3 62 

GTVEKEATFSNPKTTSPNKG EKEAEDGIIAYDDCGVKLTIAFQAKDVEGSTSPQIGDKV 
3 99 GTVEKEATFSNPKTTSPNKGKEKEAEDG 1 1 AYDDCGVKLT I AFQAKDVEGSTS PQIGDKV 4 58 

3 63 EFS I SDKQR PGQQVATC VRLLGRNSNSKRLLG YVAT LKDNFGF I ETANHDKEI FFHY S EF 542 

EFSISDKQRPGQQVATCVRLLGRNSNSKRLLGYVATLKDNFGFIETANHDKEIFFHYSEF 
459 EFS I SDKQR PGQQVATC VRLLGRNSNSKRLLGYVATLKDNFGFIETANHDKEIFFHYSEF 518 

543 SGDVDSLELGDMVEYSLSKGKGNKVSAEKVNKTHSVNGITEEADPTIYSGKVIRPLRSVD 722 

SGDVDSLELGDMVEYSLSKGKGNKVSAEKVNKTHSVNGITEEADPTIYSGKVIRPLRSVD 
519 SGDVDSLELGDMVEYSLSKGKGNKVSAEKVNKTHSVNGITEEADPTIYSGKVIRPLRSVD 57 8 
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Q: 723 PTQTEYQGMIEIVEEGDMKGEVYPFGIVGMANKGDCLQKGESVKFQLCVLGQNAQTMAYN 902 

PTQTEYQGMIEIVEEGDMKGEVYPFGIVGMANKGDCLQKGESVKFQLCVLGQNAQTMAYN 
S* 579 PTQTEYQGMIEIVEEGDMKGETVArPFGIVGMANKGDCLQKGESVKFQLCVLGQNAQTMAYN 638 

5 

Q: 903 ITPLRRATVECVKDQFGFINYEVGDSKKLFFHVKEVQDGIELQAGDEVEFSVILNQRTGK 1082 

ITPLRRATVECVKDQFGFINYEVGDSKKLFFHVKEVQDGIELQAGDEVEFSVILNQRTGK 
S: 63 9 ITPLRRATVECVKDQFGFINYEVGDSKKLFFHVKEVQDGIELQAGDEVEFSVI LNQRTGK 698 

10 Q: 1083 CSAC^JVTOVCEGPKAVAAPRPDRLVNRLKNITLDDASAPRLMVLRQPRGPDNSMGFGAER 12 6 2 

CS ACNVV^VCEGPKAVAAPRPDRLVNRLKNITLDDASAPRLMVLRQPRGPDNSMGFGAER 
S: 69 9 CSACNVWRVCEGPKAVAAPRPDRLVNRLKNITLDDASAPRLMVLRQPRGPDNSMGFGAER 7 58 

Q: 1263 KIRQAGVID 1289 
1 5 KIRQAGVID 

S: 759 KIRQAGVID 767 



20 



Score = 284 (100.0 bits), Expect = 2.9e-21, P = 2.9e-21 
Identities = 79/258 (30%), Positives = 130/258 (50%), Frame = +3 

Q: 3 03 IAFQAKDVEGSTSPQIGDKVEFSISDKQRPGQQVATCVRLLGRNSNSKRLLGYVATLKDN 4 82 

+ + +DVEG+ + GDK+ FI + +G A+LL+ RGV +K+ 

S: 108 LTYTPEDVEGNVQLETGDKINFVIDNNKHTGAVSARNIMLLKKKQ — ARCQGWCAMKEA 165 



25 Q: 483 FGFIETANHDKEIFFHYSEFSGDVDSLELGDMVEYSLSKGKGNKVSAEKVNKTHSVNGIT 662 

FGFIE + KEIFFHYSEF GD+ + + L+ GD VE+ + + G +V+ + V I 

S: 166 FGFIERGDWKEIFFHYSEFKGDLETLQPGDDVEFTIKDRNGKEVATD-VRLLPQGTVIF 224 

Q: 663 EEADPTIYSGKVIRPLRSVDPTQTEYQGMIEIVEEGDMKGEVYPFGIVGMANKGDCLQKG 842 
30 E+ + G V + + V P+ + + + +++ + PFG +K L+ G 

S: 225 EDISIEHFEGTVTKVIPKV-PSKNQNDPLPGRIKVDFVIPKELPFGDKDTKSKVTLLE-G 2Q? 

Q: 843 E SVKF'Q L C VLGQNAQTMAYN I T P LRRA -TVECVKDQFGFINYEVGDSKKL 989 

+ v+F + ++ A NI L + + + D FGFI V + + 

35 S: 2 83 DHVRFNI STDRRDKLERATNIEVLSNTFQFTNEAREMGVI AAMRDGFGF IKC - VDRDVRM 3 41 

Q: 9 90 FFHVKEVQDGIELQAGDEVEFSVI 1061 

FFH E+ DG +L DEVEF+V+ 
S: 342 F F HF S E I L.DGNQ LH I ADE VEF T W 3 65 

40 

The segments of pirlA60196IA60196 that are shown as "S" above are set out 
as sequences SEQ ID NO. 163 and/or SEQ ID NO. 165. Based on the structural 
similarity these homologous polypeptides are expected to share at least some 
biological activities. Such activities are known in the art, some of which are described 
45 elsewhere herein. Assays for determining such activities are also known in the art 
some of which have been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 164 and/or SEQ ID NO. 166 which 
correspond to the Q sequences in the alignment shown above (gaps introduced in a 
50 sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares fetal liver spleen 1NFLS and to a lesser extent in 
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Human Testes; Human 8 Week Whole Embryo; Soares placenta Nb2HP; Soares 
melanocyte 2NbHM; Stratagene Human skeletal muscle cDNA library, cat. #936215.: 
Primary Dendritic Cells, lib 1; Stratagene HeLacell s3 937216; Human Testes 
Tumor; Smooth muscle, serum treated; Soares breast 3NbHBst; Human 
5 Osteoclastoma; Monocyte activated; Soares infant brain 1NIB; Human Adipose 

Tissue, re -excision; Smooth muscle, serum induced,re-exc; Bone marrow; Human B 
Cell Lymphoma; Spleen, Chronic lymphocytic leukemia; Human Endometrial 
Tumor; Nine Week Old Early Stage Human; Human Skin Tumor; Synovial hypoxia; 
Human Adipose; Human umbilical vein endothelial cells, IL-4 induced; 
10 Soares_fetal_heart_NbHH19W; Weizmann Olfactory Epithelium; Smooth Muscle- 
HASTE normalized; NTERA2 teratocarcinoma cell line+retinoic acid (14 days); 
Soares_fetal_liver_spleen_lNFLS_S 1 ; Soares_testis_NHT; 

Soares_parathyroid_tumor_NbHPA; Human Osteoblasts II; Rejected Kidney, lib 4; 
Human T-Cell Lymphoma; Human Placenta; Soares_parathyroid_tumor_NbHPA; 

15 Human Placenta; Colon Normal III; Human Microvascular Endothelial Cells, fract. 
A; Soares_fetal_liver_spleen_lNFLS_S 1 ; Human Bone Marrow, treated; Bone 
Marrow Cell Line (RS4,1 1); Soares_pregnant_uterus_NbHPU; Osteoblasts; 
Soares_fetal_liver_spleen_lNFLS_Sl; Synovial IL-l/TNF stimulated; Healing groin 
wound, 7.5 hours post incision; Gessler Wilms tumor; Human Ovarian Cancer 

20 Reexcision; Stratagene muscle 937209; Ulcerative Colitis; Human Thymus Stromal 
Cells; Soares_pregnant_uterusJNfbHPU; Human Gall Bladder; Human Substantia 
Nigra; Adipocytes; Normal colon; Human Fetal Heart; Endothelial cells-control; 
NCI_CGAP_Br2; NCI_CGAP__Alvl; NCI_CGAP_ColO; NCI_CGAP_GCB 1 ; 
* Human Amygdala; Smooth muscle,control; NCI_CGAP_GC4; Dermatofibrosarcoma 

25 Protuberance; prostate-edited; Human Aortic Endothelium; Human Adult Retina; 

Human Fetal Spleen; Aorta endothelial cells + TNF-a; Human Quadriceps; Stratagene 
ovarian cancer (#937219); Human Tonsils, Lib 2; HEL cell line; Human 
Amygdala,re-excision; pBMC stimulated w/ poly I/C; Human Umbilical Vein, Endo. 
remake; Salivary Gland, Lib 2; Stratagene hNT neuron (#937233); Stratagene muscle 

30 937209; Stratagene neuroepithelium (#937231); Stratagene NT2 neuronal precursor 
937230; wilm's tumor; Human Manic Depression Tissue; Human Neutrophil; Human 
Chronic Synovitis; Soares_fetal_heart_NbHH19W; 
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Soares_NSF_F8_9W_OT_PA_P_S 1 ; Mo7e Cell Line GM-CSF treated ( lng/ml); 
Apoptotic T-cell; Human Fetal Dura Mater; Human Uterine Cancer; 
Soares_NhHMPu_Sl; Stromal cell TF274; Human pancreatic islet; Stratagene hNT 
neuron (#937233); Stratagene endothelial cell 937223; Spinal cord; Human fetal 
5 heart, Lambda ZAP Express; Jia bone marrow stroma; Soares_testis_NHT; 

Soares_fetaMiver_spleen_lNFLS_Sl; Stratagene fetal retina 937202; Human Testes 
Tumor, re-excision; NTERA2, control; Stratagene lung (#937210); Hepatocellular 
Tumor, re-excision; Soares_pregnant_uterus_NbHPU; Pancreas Islet Cell Tumor; 
PC3 Prostate cell line; Brain frontal cortex; Stratagene NT2 neuronal precursor 
10 937230; Soares_fetal_heart_NbHH19W; Human Synovial Sarcoma; human tonsils; T 
Cell helper I; Endothelial-induced; NCI_CGAP_Co3; NCI_CG AP_Ew 1 ; 
NCI_CGAP_GCB1; Anergic T-cell: NCI_CG AP_Ew 1 ; NCI_CGAP_GC3; 
NCI_CGAPJPr22; Soares_fetal_li ver_spleen_ 1NFLS_S 1 ; 

Soares_fetal_lung_NbHL19W; T cell helper II; Human placenta cDNA (TFujiwara); 
15 NCI_CGAP_Lu5; NCI_CGAP_Alvl; NCI_CGAP_GCB 1 ; NCI_CGAP_Kid3; 

Stratagene NT2 neuronal precursor 937230; Human Prostate Cancer, Stage C; 

Neuroblastoma; Prostate-BPH subtracted II; Human colon carcinoma (HCC) cell line; 

LNCAP, differential expression; Human Platelets; Prostate, normal, subtraction I; 

Human Fetal Brain, normalized AC5002; Kidney Cortex; Larynx normal #10 261- 
20 273; Human Adult Skeletal Muscle; Messangial cell, frac 1; Normal trachea; Human 

Normal Cartilage,Fraction I; brain stem; CD40 activated monocyte dendridic cells; 

Human Normal Cartilage Fraction II; Human Prostate Cancer, Stage B2; Prostate; 

Human B Cell 8866; Tongue Tumour; LNCAP + o.3nM R1881; CHME Cell 

Line,untreated; Human Fetal Lung; Human (Caco-2) cell line, adenocarcinoma, 
25 colon, remake; LNCAP untreated; Morton Fetal Cochlea; Human Tonsils, Fraction 2; 

Human Primary Breast Cancer,re-excision; Human Cardiomyopathy, subtracted; 

Brain-medulloblastoma; Healing Abdomen wound,70&90 min post incision; Human 

Neutrophils, Activated, re-excision; Frontal lobe,dementia,re-excision; Smooth 

muscle, control, re-excision; Activated T-cells; H. Epididiymus, cauda; Human T-cell 
30 lymphoma,re-excision; Soares retina N2b4HR; Human Whole Brain, re-excision; 

Human Epididymus; Pancreas Tumor PCA4 Tu; Human Synovium; Hepatocellular 

Tumor; Human Prostate Cancer, Stage C fraction; human corpus colosum; H Female 
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Bladder, Adult; NTERA2 + retinoic acid, 14 days; Synovial hypoxia-RSF subtracted; 

H. Kidney Cortex, subtracted; Ovarian Tumor 10-3-95; Human Stomachure-excision; 

Stratagene ovarian cancer (#937219); Human Osteoclastoma, re-excision; H. Ovarian 

Tumor, II, OV5232; Jurkat T-cell Gl phase; Myoloid Progenitor Cell Line; Jurkat T- 
5 Cell, S phase; Human Ovary; Spleen metastic melanoma; H. Lymph node breast 

Cancer; Brain Frontal Cortex, re-excision; Human Adult Small Intestine; KMH2; 

Human Infant Brain; Human Prostate; Human Umbilical Vein, Reexcision; T-Cell 

PHA 16 hrs; Barstead spleen HPLRB2; Heart; Human colon mucosa; Human 

pancreatic islet; Human adult lung 3* directed Mbol cDNA; Jia bone marrow stroma; 
10 Soares_pregnant_uterus_NbHPU; Soares_fetal_liver_spleen_lNFLS_S 1; 

Soares_senescent_fibroblasts_NbHSF; 12 Week Old Early Stage Human, II; Human 

Umbilical Vein Endothelial Cells, uninduced; Human Pancreas Tumor; 

Soares_testis_NHT; Human Heart; Macrophage-oxLDL; Stratagene HeLa cell s3 

937216; Stratagene fibroblast (#937212); Stratagene neuroepithelium NT2RAMI 
15 937234; Liver, Hepatoma; Soares_fetal_lung_NbHL19W; Human 

Rhabdomyosarcoma; Synovial Fibroblasts (control); Epithelial-TNFa and INF 

induced; Gessler Wilms tumor; Human pancreatic islet; Soares_NhHMPu_S 1 ; 

Stratagene hNT neuron (#937233); Stratagene lung carcinoma 937218; 

Hemangiopericytoma; Soares breast 2NbHBst; Macrophage (GM-CSF treated); H. 
20 Frontal cortex,epileptic,re-excision; Soares_NhHMPu_S 1 ; Human Liver, normal; 

Human placenta cDNA (TFujiwara); Macrophage-oxLDL, re-excision; Colon Tumor; 

12 Week Old Early Stage Human; Colon Carcinoma; Dendritic cells, pooled; Colon 

Tumor II; Soares.testisJSfHT; Stratagene HeLa cell s3 937216; Stratagene hNT 

neuron (#937233); Soares_fetal_lung_NbHL19W; 
25 Soares_placenta_8to9weeks_2NbHP8to9W; Primary Dendritic cells,frac 2; Human 

Adult Pulmonary ,re-excision; NCI_CGAP_AA1; NCI_CGAP_Co9; 

NCI_CGAP„GC1; NCI_CGAP_GCB0; CD34 positive cells (Cord Blood); Activated 

T-cell(12h)/Thiouridine-re-excision; NCI_CGAP__Br7; NCI_CGAP_GC3; 

NCI_CGAP_Ov2; NCI_CGAP_Kid6; Soares_placenta_8to9weeks_2NbHP8to9W; 
30 Stratagene neuroepithelium (#93723 1); Human Cerebellum; 

Soares_fetaI_lung_NbHL19W; Soares_multiple_sclerosis_2NbHMSP; 

Soares_fetaMiver_spleen_lNFLS_S 1 . 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:45 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
5 excluded from the scope of the present invention. To list every related sequence * 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1446 of SEQ ID NO:45, b 
is an integer of 15 to 1460, where both a and b correspond to the positions of 
10 nucleotide residues shown in SEQ ID NO:45, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 36 

The computer algorithm BLASTX has been used to determine that the 
15 translation product of this gene shares sequence homology with, as a non-limiting 

example, the sequence accessible through the following database accession no. 

gill 86804 (all information available through the recited accession number is 

incorporated herein by reference) which is described therein as " L6 [Homo sapiens]." 

A partial alignment demonstrating the observed homology is shown immediately 
20 below. 

>gi | 186804 L6 [Homo sapiens] >pir | A42926 | A42926 L6 surface protein - human 
Length = 2 02 

25 Plus Strand HSPs : 

Score = 841 (296.0 bits), Expect = 2.26-83, P = 2.2e-83 
Identities = 159/202 (78%), Positives = 162/202 (80%), Frame = +2 

3 0 Q ; 71 MCYGKCARCIGHSLVGXXXXXXXXXXXXYFPNGETKYASENHLSRFVWFFSGIVGGGLLM 250 

MC YGKCARC I GH S L VG YFPNGETKYASENHLSRFVWFFSGIVGGGLLM 
S: 1 MCYGKCARCIGHSLVGLALLCIAANILLYFPNGETKYASENHLSRFVWFFSGIVGGGLLM 60 

„ Q- 251 LLPAFVFIGLEQDDCCGCCGHENCGKRCAMLSSVLAALIGLjQDLATVSLWQPLA*QKDHY 430 

35 LLPAFVFIGLEQDDCCGCCGHENCGKRCAMLSSVLAALIG+ + L + 

S: 61 LLPAFVFIGLEQDDCCGCCGHENCGKRCAMLSSVLAALIGIAGSGYCVIVAALGLAEGPL 120 



40 



Q: 431 VLIPSASGTTPLPSTEGQYLLDTSTWSECTEPKHIVEWNVSLFSILLALGGIEFILCLIQ 610 

L STEGQYLLDTSTWSECTEPKHIVEWNVSLFSILLALGGIEFILCLIQ 
S: 121 CLDSLGQWNYTFASTEGQYLLDTSTWSECTEPKHIVEWNVSLFSILLALGGIEFILCLIQ 180 

Q: 611 VINGVLGGICGFCCSHQQQYDC -676 
VINGVLGG I cgfcc shqqq ydc 

S: 181 VINGVLGG I CGFCC SHQQQ YDC 202 
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The segment of gill 86804 that is shown as "S" above is set out as sequence 
SEQ ID NO. 167. Based on the structural similarity these homologous polypeptides 
are expected to share at least some biological activities. Such activities are known in 
5 the art, some of which are described elsewhere herein. Assays for determining such 
activities are also known in the art some of which have been described elsewhere 
herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 168 which corresponds to the Q 
10 sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in Endothelial 
cells-control. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

15 95 as residues: Thr-49 to Pro-56. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:46 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

20 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 882 of SEQ ID NO:46, b 
is an integer of 15 to 896, where both a and b correspond to the positions of 

25 nucleotide residues shown in SEQ ID NO:46, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 37 

The computer algorithm BLASTX has been used to determine that the 
30 translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil2982366 (all information available through the recited accession number is 



WO 00/56755 



56 



PCT7USOO/06830 



incorporated herein by reference) which is described therein as " lOkD protein [Homo 
sapiens]." A partial alignment demonstrating the observed homology is shown 
immediately below. 

5 >gi | 2982366 (AF053470) lOkD protein [Homo sapiens] 

Length = 87 

Plus Strand HSPs : 

10 Score = 493 (173.5 bits), Expect = 1.8e-46, P = 1.8e-46 

Identities = 87/87 (100%), Positives = 87/87 (100%), Frame = +1 

Q: 289 MYCLQWLLPVLLIPKPLNPALWFSHSMFMGFYLLSFLLERKPCTICALVFLAALFLICYS 468 
MYCLQWLLPVLLIPKPLNPALWFSHSMFMGFYLLSFLLERKPCTICALVFLAALFLICYS 
15 S: 1 MYCLQWLLPVLLIPKPLNPALWFSHSMFMGFYLLSFLLERKPCTICALVFLAALFLTCYS 60 

Q: 4 69 CWGNCFLYHCSDSPLPESAHDPGWGT 54 9 

CWGNCFLYHCSDSPLPESAHDPGWGT 
S: 61 CWGNCFLYHCSDSPLPESAHDPGWGT 87 

20 

The segment of gi!2982366 that is shown as "S" above is set out as sequence 
SEQ ID NO. 169. Based on the structural similarity these homologous polypeptides 
are expected to share at least some biological activities. Such activities are known in 
the art, some of which are described elsewhere herein. Assays for determining such 
25 activities are also known in the art some of which have been described elsewhere 
herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 170 which corresponds to the Q 
sequence in the alignment shown above (gaps introduced in a sequence by the 

30 computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Nine Week Old Early Stage Human and to a lesser extent in 
Soares retina N2b4HR; Soares_pregnant_uterus_NbHPU; CD34 positive cells (Cord 
Blood); Human Eosinophils; Human Cerebellum; 12 Week Old Early Stage Human; 

35 NCI_CGAP_GCB1 ; Human Amygdala; Stratagene colon (#937204); Human 8 Week 
Whole Embryo; Primary Dendritic Cells, lib 1; Human Heart; Human Fetal Brain; 
Soares_testis_NHT; Soares_fetal_heart_NbHH 1 9 W; 

Soares_totaLfetus_Nb2HF8_9w; NCI_CGAP_Lu5; normalized infant brain cDNA; 
Human Testes Tumor; Human Fetal Heart; Human Neutrophil, Activated; Activated 
40 T-Cell (12hs)/Thiouridine labelledEco; Human Soleus; Stratagene placenta 
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(#937225); Soares_fetal Jung_NbHL19W; Soares_fetal_heart__NbHH19W; Ovarian 
Tumor 10-3-95; Human Whole Brain #2 - Oligo dT > 1.5Kb; Human Adipose Tissue, 
re-excision; Human Infant Brain; Human Fetal Dura Mater; Human Hippocampus; 
Human Chondrosarcoma; Hemangiopericytoma; Hepatocellular Tumor, re-excision; 
5 Stratagene liver (#937224); Soares_NFL_T_GBC_Sl; Stratagene hNT neuron 
(#937233); HM1; NCI_CGAP_Co9; 1-NIB; Stratagene Human skeletal muscle 
cDNA library, cat. #936215.; 12 Week Early Stage Human II, Reexcision; Early 
Stage Human Brain; Soares melanocyte 2NbHM; Primary Dendritic cells,frac 2; 
Human Adult Pulmonary, re-excision; Human Osteoclastoma; Human Microvascular 

10 Endothelial Cells, fract. A; Soares_pregnant_uterus_NbHPU; Stratagene ovarian 

cancer (#937219); Keratinocyte; Soares fetal liver spleen 1NFLS; Soares infant brain 
1NIB; Human Kidney, normal Adult; Human Pancreatic Langerhans; Human 
Gastrocnemius; Testis, normal; brain stem; Salivary Gland, Lib 3; LNCAP + 30nM 
R1881; Frontal Lobe, Dementia; Human Adult Pulmonary; H. Atrophic 

15 Endometrium; Human Stomach; Human Fetal Bone; Human Thyroid; Early Stage 
Human Lung, subtracted; HSA 172 Cells; Soares adult brain N2b4HB55Y; Smooth 
muscle, ILlb induced; Soares_senescent_fibroblasts_NbHSF; Alzheimers, spongy 
change; Glioblastoma; Human Stomach,re-excision; Human Frontal Cortex, 
Schizophrenia; Stratagene muscle 937209; Human Osteosarcoma; Jurkat T-cell Gl 

20 phase; Human Manic Depression Tissue; H. Lymph node breast Cancer; Human Fetal 
Kidney; Human Primary Breast Cancer Reexcision; Human Pancreas Tumor; Human 
umbilical vein endothelial cells, IL-4 induced; Soares_fetal_heart_NbHH19W; 
Soares_fetal_liver_spleen_lNFLS_Sl; Human Whole Six Week Old Embryo; H. 
Frontal cortex,epileptic,re-excision; Stratagene lung (#937210); Smooth muscle, 

25 serum induced,re-exc; Pancreas Islet Cell Tumor; Macrophage-oxLDL, re-excision; 
Human Gall Bladder; PC3 Prostate cell line; HM3; 

Soares_senescent_fibroblasts_NbHSF; Stratagene fetal retina 937202; Fetal Heart; 
Human adult (K.Okubo); Human heart cDNA (YNakamura); Human pancreatic 
cancer cell line Patu 8988t; Human retina cDNA randomly primed sublibrary; 
30 NCI_CGAP_AA1; NCI_CGAP_AR1 ; NCI_CGAP_Br2; NCI_CGAP_Co2; 
NCI_CGAP_HN3; NCI_CGAP_HN4; NCI_CGAP_Ov8; NCI_CGAP_Kid3; 
NCI_CGAP_Larl ; NCI_CGAP_Pr22; NCI_CGAP_Pr23; NCI_CGAP_Brn23; 
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Soares_fetalJung_NbHL19W; Soares breast 3NbHBst; Human colon mucosa; 
Soares_fetal_heart_NbHH19W; H Macrophage (GM-CSF treated), re-excision; 
Soares_pineal_gland_N3HPG; Human Placenta; Bone marrow; human tonsils; 
Endothelial cells-control; Soares_fetal_heart_NbHH19W; Human B Cell Lymphoma; 

5 Spleen, Chronic lymphocytic leukemia; Neutrophils IL-1 and LPS induced; 

Hodgkin's Lymphoma II; Osteoblasts; Stratagene HeLa cell s3 937216; Stratagene 
neuroepithelium NT2RAMI 937234; Stratagene colon (#937204). 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
96 as residues: Ser-1 1 to Ser-17. 

10 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:47 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

15 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2056 of SEQ ID NO:47, b 
is an integer of 15 to 2070, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:47, and where b is greater than or equal to a 

20 + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 38 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
25 example, the sequence accessible through the following database accession no. 
gi!829423 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as " env gene product 
• [Human immunodeficiency virus type 1]." A partial alignment demonstrating the 
observed homology is shown immediately below. 



30 



>gi | 829423 env gene product [Human immunodeficiency virus type 1] 

>sp|Q71908|Q71908 CNTRL 1, CLONE 2, ACCESSORY REGION GENES , 

COMPLETE 

CDS (FRAGMENT) . 
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Length =40 

Plus Strand HSPs : 

5 Score = 64 (22.5 bits), Expect = 1.6, P = 0.80 

Identities = 10/35 (28%), Positives = 18/35 (51%), Frame = +3 

Q: 4 8 LKSHKKKH^IMLWIFKWQVL*LFFVCKILSNHWENI 152 

+ K +KNY LW + +L + +C + N W + 
10 S: 3 VKGTRKOTQRLWRWGTMLLGMLMICSVAGNLWVTV 37 

The segment of gil829423 that is shown as t4 S" above is set out as sequence 
SEQ ID NO. 171. 

Preferred polypeptides of the invention comprise a polypeptide having the 

15 amino acid sequence set out as SEQ ID NO. 172 which corresponds to the Q 
sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares_pregnant_uterus_NbHPU and to a lesser extent in 

20 Morton Fetal Cochlea; Stratagene fibroblast (#937212); Human Normal Breast; 
Human Osteoclastoma, re-excision; Colon Tumor; Endothelial cells-control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:48 and may have been publicly available prior to conception of 

25 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 555 of SEQ ID NO:48, b 

30 is an integer of 15 to 569, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:48, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 39 

35 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Endothelial-induced; Endothelial cells-control and to a lesser 
extent in Human Brain, Striatum; H. Frontal cortex,epileptic,re-excision; 
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Macrophage-oxLDL, re-excision; Human Amygdala; Human endometrial stromal 
cells-treated with progesterone; Human Whole Six Week Old Embryo; Human Fetal 
Lung III; Human Placenta; Human Old Ovary, subtracted; Skin, burned; Pharynx 
Carcinoma; H. Frontal Cortex, Epileptic; Striatum Depression; Human Fetal Lung; 
5 Human (Caco-2) cell line, adenocarcinoma, colon, remake; LNCAP untreated; 

Human Umbilical Vein Endothelial Cells, fract. A; H. Epididiymus, caput & corpus; 
H. Epididiymus, cauda; H. Whole Brain #2, re-excision; 

Soares_total_fetus_Nb2HF8_9w; B Cell lymphoma; Stratagene endothelial cell 
937223; Human endometrial stromal cells-treated with estradiol; Stratagene hNT 

10 neuron (#937233); Breast Cancer cell line, MDA 36; Alzheimers, spongy change; 
Stratagene endothelial cell 937223; Human Frontal Cortex, Schizophrenia; Human 
Adipose Tissue, re-excision; Human endometrial stromal cells; Stratagene endothelial 
cell 937223; Spinal Cord, re-excision; Fetal Liver, subtraction II; Human Bone 
Marrow, re-excision; Human Hypothalmus,Schizophrenia; Human Adipose; Human 

15 Adrenal Gland Tumor; Pancreas Islet Cell Tumor; Colon Carcinoma; Human 

Substantia Nigra; Colon Normal II; Soares_multiple_sclerosis_2NbHMSP; Bone 
marrow; Human Fetal Heart; human tonsils; Colon Normal III; Human Microvascular 
Endothelial Cells, fract. A; Monocyte activated; T cell helper II; Human 8 Week 
Whole Embryo; Soares_fetal_lung_NbHL19W; Soares fetal liver spleen 1NFLS. 

20 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

98 as residues: Thr-45 to Asn-62, Thr-108 to Phe-1 17, Asp-124 to Arg-135, Thr-187 
toGly-193. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

25 related to SEQ ID NO:49 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

30 general formula of a-b, where a is any integer between 1 to 1241 of SEQ ID NO:49, b 
is an integer of 15 to 1255, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO:49, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 40 

5 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Soares_parathyroid_tumor_NbHPA and to a lesser extent in 
Soares_pregnant_uterus_NbHPU; Human Osteoclastoma, re-excision; Human 
Osteoclastoma; Soares_total_fetus_Nb2HF8_9w; Osteoclastoma-normalized A; 
Soares_fetal_heart_NbHH19W; Soares_multiple_sclerosis_2NbHMSP; Human 

10 umbilical vein endothelial cells, IL-4 induced; Soares melanocyte 2NbHM; 

Soares_multiple_sclerosis_2NbHMSP; Human aorta polyA+ (TFujiwara); Soares 
infant brain 1NIB; Healing Abdomen Wound, 15 days post incision; Osteoclastoma- 
normalized B; Ea.hy.926 cell line; Human Prostate Cancer, Stage B2; HEL cell line; 
Human Osteoclastoma Stromal Cells - unamplified; Healing groin wound, 7.5 hours 

15 post incision; Myoloid Progenitor Cell Line; Human Chronic Synovitis; Stromal cell 
TF274; Soares__pregnant_uterus_NbHPU; PERM TF274; NCI_CGAP_Pr22; Human 
Thymus Stromal Cells; Pancreas Islet Cell Tumor; Endothelial cells-control; Human 
adult (K.Okubo); Nine Week Old Early Stage Human. 

Many polynucleotide sequences, such as EST sequences, are publicly 

20 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:50 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 

25 are one or more polynucleotides comprising a nucleotide sequence described by the 

general formula of a-b, where a is any integer between 1 to 2340 of SEQ ID NO:50, b 
is an integer of 15 to 2354, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 50, and where b is greater than or equal to a 
+ 14. 

30 

FEATURES OF PROTEIN ENCODED BY GENE NO: 41 
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The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil841318 (all information available through the recited accession number is 
5 incorporated herein by reference) which is described therein as " mutant sterol 
regulatory element binding protein-2 [Cricetulus griseus]." A partial alignment 
demonstrating the observed homology is shown immediately below. 

>gi |841318 mutant sterol regulatory element binding protein-2 [Cricetulus 
10 griseus] 

Length = 83 9 

Minus Strand HSPs : 

15 Score = 973 (342.5 bits), Expect = 2.8e-97, P = 2.8e-97 

Identities = 195/299 (65%), Positives = 225/299 (75%), Frame = -2 

Q: 2 2 36 EGFGHRPHKDLWASKNENEEILERPAQLANARETPHSPGVEDAPIAKVGVLAASMEAKAS 2 057 
EGFGHRPHKDLWA+K+ENEE ER Q + E PH+ GVEDAPI +KVGVLAA+MEAKAS 
20 S: 534 EGFGHRPHKDLWANKSENEETSERSPQSPDVGEI PHNSGVEDAPI SKVGVLAAWMEAKAS 593 

Q: 2056 SQQEKEDKPAETKKLRIAWPPPTELGSSGSALEEGIKMSKPKWPPEDEISKPEVPEDVXX 1877 

Q+EKEDKPAETKKLRIAWPPP ELGSSGS +EEG K SKPKWPPEDE SK E DV 
S: 5 94 PQREKEDKPAETKKLRIAWPPPAEIjGSSGSTMEEGFKGSKPKWPPEDETSKTEALGDVDL 6 53 

25 

Q: 1876 XXXXXXXXXXXXXXXXPFTVAASFQSTSVKSPKTVSPPIRKGWSMSEQSEESVGGRVAER 1697 

PFTVAASF+++S+KSPKT+SP +RKGWSMSEQ+EES GG V 
S: 6 54 DLKKLRRS S S LKERSR PFTVAAS FRTS SLKS PKTLS P - LRKGWSMSEQNEESGGG I VTAG 712 

30 Q: 1696 KQVENAKASKKNGNVGKTTWQNKES-KGETGKRSKEGHSLEMENENLVENGADSDEDDNS 1520 

KQ ENAKA K NV K+ WQ ++S + E + RSK + H +E+E+EN +ENGA+ E D+ ■ 
S: 713 KQTENAKAPGKKENVRKSRWQREDSAREEVARRSKDIHGVELESENFIENGANIYEGDSG 772 

Q: 1519 FLKQQSPQEPKSLNWSSFVDNTFAEEFTTQNQKSQDVELWEGEWKELSVEEQIKRNRYY 1340 
35 L QQSP +PKS +WS FVD T EEFTTQNQKS DV EGEW+ELSVEEQIKRNRYY 

S: 773 DLVQQSPLDPKSPSWSGFVDTTPTEEFTTQNQKSHDVGFREGEWRELSVEEQIKRNRYY 832 

The segment of gil841318 that is shown as "S" above is set out as sequence 
SEQ ID NO. 173. Based on the structural similarity these homologous polypeptides 
40 are expected to share at least some biological activities. Such activities are known in 
the art, some of which are described elsewhere herein. Assays for determining such 
activities are also known in the art some of which have been described elsewhere 
herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
45 amino acid sequence set out as SEQ ID NO. 174 which corresponds to the Q 
. sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 
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It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares placenta Nb2HP and to a lesser extent in Soares 
melanocyte 2NbHM; Soares_pregnant_uterus_NbHPU; 12 Week Old Early Stage 
Human, II; Keratinocyte; Nine Week Old Early Stage Human; Stratagene colon 
5 (#937204); Stratagene ovarian cancer (#937219); Messangial cell, frac 2; 

Soares_fetal_lung_NbHL19W; Human Osteoblasts II; Human Chondrosarcoma; 
Synovial Fibroblasts (control); Soares_placenta_8to9weeks_2NbHP8to9W; Human 
Adrenal Gland Tumor; Stratagene lung (#937210); 12 Week Old Early Stage Human; 
Colon Normal III; Soares_pregnant_uterus_NbHPU; H. Kidney Medulla, subtracted; 

10 Normal trachea; Human Normal Cartilage Fraction IV; Nasal polyps; Human 

Prostate, subtracted; Saos2 Cells, Vitamin D3 Treated; Human Adult Spleen; Human 
Adult Pulmonary; human colon cancer; B Cell lymphoma; Human Synovium; 
Amniotic Cells - Primary Culture; Synovial hypoxia-RSF subtracted; Glioblastoma; 
Ovarian Tumor 10-3-95; Human Adult Small Intestine; 

1 5 Soares_parathyroid_tumor_NbHPA; Soares_NhHMPu_S 1 ; 

Soares_total_fetus_Nb2HF8_9w; Human Fetal Dura Mater; Human Pancreas Tumor; 
Stromal cell TF274; Hemangiopericytoma; Human Placenta; Soares breast 3NbHBst; 
Human Testes, Reexcision; Human Fetal Heart; Human Adult Pulmonary ,re-excision; 
Activated T-Cell (12hs)/Thiouridine labelledEco; Endothelial cells-control; Human 

20 Amygdala; Human Bone Marrow, treated; Human Testes; Stratagene colon 
(#937204); T cell helper II; Osteoblasts; Stratagene colon (#937204); Human 
Cerebellum; Primary Dendritic Cells, lib 1. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
100 as residues: Trp-14 to Ser-33. 

25 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 5 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

30 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b ? where a is any integer between 1 to 2253 of SEQ ID NO:51, b 
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is an integer of 15 to 2267, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:51, and where b is greater than or equal to a 
+ 14. 

5 FEATURES OF PROTEIN ENCODED BY GENE NO: 42 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares melanocyte 2NbHM; 

Soares_pregnant_uterus_NbHPU; Soares fetal liver spleen 1NFLS and to a lesser 
extent in Stratagene lung (#937210); breast lymph node CDNA library; 

10 Soares_pregnant_uterus_NbHPU; Human Placenta; Human Endometrial Tumor; 

Keratinocyte; Soares placenta Nb2HP; prostate-edited; Human Lung; Human Colon, 
re-excision; Human Prostate; NCI_CG AP_GCB 1 ; Human Placenta; Soares breast 
3NbHBst; Soares_fetal_heart_NbHH19W; Endothelial cells-control; Activated T- 
cell(12h)/Thiouridine-re-excision; Stratagene muscle 937209; HM1; Human adult 

15 (K.Okubo); Human retina cDNA randomly primed sublibrary; NCI_CGAP_Co3; 
NCI_CGAP_GC4; NCI_CGAP_GCB 1 ; NCI_CGAP_Kid3; Nine Week Old Early 
Stage Human; Soares infant brain 1NEB. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

20 related to SEQ ID NO:52 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

25 general formula of a-b, where a is any integer between 1 to 2284 of SEQ ID NO:52, b 
is an integer of 15 to 2298, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:52, and where b is greater than or equal to a 
+ 14. 

30 FEATURES OF PROTEIN ENCODED BY GENE NO: 43 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
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example, the sequence accessible through the following database accession no. 
gil862343 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as " Gcapl gene product 
[Mus musculus]." A partial alignment demonstrating the observed homology is shown 
5 immediately below. 

>gi| 862343 Gcapl gene product [Mus musculus] 

Length =85 v 

10 Minus Strand HSPs: 

Score = 85 (29.9 bits), Expect = 0.019, P = 0.018 

Identities = 20/48 (41%), Positives = 30/48 (62%)., Frame = -3 

15 Q: 3 96 Y ICVYL YVCTHPC I YI YLS VQT - LHMYTH YLCK I * YMYNA YKF * QVYLC 253 

YIC + + Y + + I IYLS+ T +H +TH I Y+Y Y + +YLC 

S: 22 Y I C I S I YLS I YLS I S I YL S I YT Y I HTHTHTHT Y I-YIY-IYI Y I YLYLC 68 

The segment of giI862343 that is shown as "S" above is set out as sequence 
20 SEQ ID NO. 175. Based on the structural similarity these homologous polypeptides 
are expected to share at least some biological activities. Such activities are known in 
the art, some of which are described elsewhere herein. Assays for determining such 
activities are also known in the art some of which have been described elsewhere 
herein. 

25 Preferred polypeptides of the invention comprise a polypeptide having the 

amino acid sequence set out as SEQ ID NO. 176 which corresponds to the Q 
sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 

30 tissues/cDNA libraries: Soares_fetal_lung_NbHL19W; Endothelial cells-control and 
to a lesser extent in Human Astrocyte; Morton Fetal Cochlea; Frontal 
lobe,dementia,re-excision; Human Brain, Striatum; Bone Marrow Stromal Cell, 
untreated; Human Amygdala; Human Microvascular Endothelial Cells, fract. A. 
Many polynucleotide sequences, such as EST sequences, are publicly 

35 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO: 53 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
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would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1095 of SEQ ID NO:53, b 
is an integer of 15 to 1 109, where both a and b correspond to the positions of 
5 nucleotide residues shown in SEQ ID NO:53, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 44 

The computer algorithm BLASTX has been used to determine that the 

10 translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
giI535097 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as " anion exchanger 
[Homo sapiens]." A partial alignment demonstrating the observed homology is shown 

15 immediately below. 



20 



25 



>gi|535097 anion exchanger [Homo sapiens] >sp | Q152 92 | Q15292 ANION 
EXCHANGER . 

Length =36 
Plus Strand HSPs : 
Score = 69 (24.3 bits), Expect = 1.7, P = 0.82 

Identities = 13/20 (65%), Positives = 14/20 (70%), Frame = +2 



Q: 1172 WLG VMAC TC NS S T S GGQGGR 1231 

WLG +A CN ST GGQ GR 
S: 15 WLGAVAHVCNPSTLGGQVGR 34 

30 The segment of giI535097 that is shown as "S" above is set out as sequence 

SEQ ID NO. 177. Based on the structural similarity these homologous polypeptides 
are expected to share at least some biological activities. Such activities are known in 
the art; some of which are described elsewhere herein. Assays for determining such 
activities are also known in the art some of which have been described elsewhere 

35 herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 178 which corresponds to the Q 
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sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: human tonsils; Endothelial cells-control. 
5 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

103 as residues: Met-1 to Lys-6. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:54 and may have been publicly available prior to conception of 

10 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1282 of SEQ ID NO:54, b 

15 is an integer of 15 to 1296, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:54, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 45 

20 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: CD34 positive cells (Cord Blood) and to a lesser extent in 
Spleen metastic melanoma; Endothelial cells-control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

25 related to SEQ ID NO:55 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

30 general formula of a-b, where a is any integer between 1 to 1418 of SEQ ID NO:55, b 
is an integer of 15 to 1432, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO:55, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 46 

It has been discovered that this gene is expressed primarily in Endothelial 
cells-control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:56 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 965 of SEQ ID NO:56, b 
is an integer of 15 to 979, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:56, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 47 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil2773183 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as " a C. elegans 
protein." A partial alignment demonstrating the observed homology is shown 
immediately below. 

>gi | 2773183 (AF039720) No definition line found [Caenorhabditis elegans] 
>gi | 2773182 (AF039720) No definition line found 
[Caenorhabditis 

elegans] { SUB 657-885] 
Length = 885 

Minus Strand HSPs : 

Score = 322 (113.3 bits), Expect = 6.5e-42, Sum P(4) = 6 . 5e-42 
Identities = 54/92 (58%), Positives = 67/92 (72%), Frame = -2 
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Q: 2504 EVIYXXXXXXXXXXERAHHCSICKRCIRKMDHHCPWVNNCVGEKNQRFFVLFTMYIALSS 2325 

+ IY +RAHHCS+C + RCIR+MDHHCPWVNNCVGE NQ+FFVLFTMYIAL S 

S: 81 QTI YKCQKCASIKPDRAHHCSVCERCIRRMDHHCPWVNNCVGEGNQKFFVLFTMYIALLS 140 

5 Q: 2324 VHALILCGFQFISCVRGQWTECSDFSPPITVI 2229 

+HAL +QF+ CV +W +CS +PP T + 
S: 141 MHAL YWG VWQF VLC VG AEWQQC S S LT P PATTL 172 

Score = 143 {50.3 bits), Expect = 6.5e-42, Sum P(4) = 6.5e-42 
10 Identities = 33/72 (45%), Positives = 43/72 (59%), Frame = -3 

Q: 2194 FSLSLAVMFGTQIHSICNDETEIERLKSEKPTWER--RLR WEGMKSVFGGPPSXLWM 2030 

F+ + +VMFGTQI SICNDET IE + + S + RR W+++ VFGGP S W 

^ S: 184 F AI FTS VMFGTQI S S I CNDETT I ESMRSRNANLDEDERSRNNAWKNLQLVFGG PFS VRWF 243 

0: 2 02 9 NPFVGFRFRRLPT 19 91 

NP + F PT 
S: 244 NP-LAMPFVARPT 255 

20 The segments of gil2773183 that are shown as "S" above are set out as 

sequences SEQ ID NO. 179 and/or SEQ ID NO. 181. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 180 and/or SEQ ID NO. 182 which 
- correspond to the Q sequences in the alignment shown above (gaps introduced in a 

25 sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Primary Dendritic Cells, lib 1; Soares infant brain 1NIB and 
to a lesser extent in Human Tonsils, Lib 2; Endothelial-induced; 
Soares_fetal_heart_NbHH19W; Stratagene placenta (#937225); Jurkat T-cell Gl 

30 phase; T-Cell PHA 16 hrs; Human Bone Marrow, re-excision; L428; Stromal cell 
TF274; Human Gall Bladder; Soares melanocyte 2NbHM; Human Microvascular 
Endothelial Cells, fract. A; Activated T-cell(12h)/Thiouridine-re-excision; T cell 
helper II; Soares_totaLfetus_Nb2HF8_9w. 

Many polynucleotide sequences, such as EST sequences, are publicly 

35 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:57 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 

40 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2653 of SEQ ID NO: 57, b 
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is an integer of 15 to 2667, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:57, and where b is greater than or equal to a 
+ 14. 

5 FEATURES OF PROTEIN ENCODED BY GENE NO: 48 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gnllPIDId 1033002 (all information available through the recited accession number is 
10 incorporated herein by reference) which is described therein as "D4 dopamine 

receptor (D4DR) [Lemur catta]." A partial alignment demonstrating the observed 
homology is shown immediately below. 

>gnl | PID|dl033002 (AB016202) D4 dopamine receptor (D4DR) [Lemur catta] 
15 >sp|077493 |077493 D4 DOPAMINE RECEPTOR (D4DR) (FRAGMENT). 

Length = 3 2 

Minus Strand HSPs : 

20 Score =42 (14.8 bits), Expect = 5.3, Sum P(2) = 0.99 

Identities = 8/20 (40%), Positives = 13/20 (65%), Frame = -2 

Q: 689 PSIGVDPKGSCGKEIQSQSP 630 
P+ G+ P+G CG + Q + P 
25 S: 1 PAPGL-PQGPCGADCQPPAP 19 

The segment of gnllPIDId 1033002 that is shown as 4< S" above is set out as 
sequence SEQ ID NO. 183. Based on the structural similarity these homologous 
polypeptides are expected to share at least some biological activities. Such activities 
30 are known in the art, some of which are described elsewhere herein. Assays for 
determining such activities are also known in the art some of which have been 
described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out as SEQ ID NO. 184 which corresponds to the Q 
35 sequence in the alignment shown above (gaps introduced in a sequence by the 
computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in Endothelial- 
induced. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:58 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
5 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1342 of SEQ ID NO:58, b 
is an integer of 15 to 1356, where both a and b correspond to the positions of 
10 nucleotide residues shown in SEQ ID NO:58, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 49 

It has been discovered that this gene is expressed primarily in Endothelial- 
15 induced. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
108 as residues: Met-26 to Glu-34. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

20 related to SEQ ID NO:59 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

25 general formula of a-b, where a is any integer between 1 to 836 of SEQ ID NO:59, b 
is an integer of 15 to 850, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:59, and where b is greater than or equal to a 
+ 14. 
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Table 1 summarizes the information corresponding to each "Gene No." described 
above. The nucleotide sequence identified as "NT SEQ ID NO:X" was assembled 
from partially homologous ("overlapping") sequences obtained from the "cDNA 
clone ID" identified in Table 1 and, in some cases, from additional related DNA 
5 clones. The overlapping sequences were assembled into a single contiguous sequence 
of high redundancy (usually three to five overlapping sequences at each nucleotide 
position), resulting in a final sequence identified as SEQ ID NO:X. 

The cDNA Clone ID was deposited on the date and given the corresponding 
deposit number listed in "ATCC Deposit No:Z and Date." Some of the deposits 

10 contain multiple different clones corresponding to the same gene. "Vector" refers to 
the type of vector contained in the cDNA Clone ID. 

"Total NT Seq." refers to the total number of nucleotides in the contig 
identified by "Gene No." The deposited clone may contain all or most of these 
sequences, reflected by the nucleotide position indicated as "5' NT of Clone Seq." 

15 and the "3' NT of Clone Seq." of SEQ ID NO:X. The nucleotide position of SEQ ID 
NO:X of the putative start codon (methionine) is identified as "5' NT of Start Codon." 
Similarly , the nucleotide position of SEQ ID NO:X of the predicted signal sequence 
is identified as "5' NT of First AA of Signal Pep." 

The translated amino acid sequence, beginning with the methionine, is 

20 identified as "A A SEQ ID NO: Y," although other reading frames can also be easily 
translated using known molecular biology techniques. The polypeptides produced by 
these alternative open reading frames are specifically contemplated by the present 
invention. 

The first and last amino acid position of SEQ ID NO: Y of the predicted signal 
25 peptide is identified as "First AA of Sig Pep" and "Last AA of Sig Pep." The 
predicted first amino acid position of SEQ ID NO: Y of the secreted portion is 
identified as "Predicted First AA of Secreted Portion." Finally, the amino acid 
position of SEQ ID NO:Y of the last amino acid in the open reading frame is 
identified as "Last AA of ORF." 
30 SEQ ID NO:X (where X may be any of the polynucleotide sequences 

disclosed in the sequence listing) and the translated SEQ ID NO:Y (where Y may be 
any of the polypeptide sequences disclosed in the sequence listing) are sufficiently 
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accurate and otherwise suitable for a variety of uses well known in the art and 
described further below. For instance, SEQ ID NO:X is useful for designing nucleic 
acid hybridization probes that will detect nucleic acid sequences contained in SEQ ID 
NO:X or the cDNA contained in the deposited clone. These probes will also 
5 hybridize to nucleic acid molecules in biological samples, thereby enabling a variety 
of forensic and diagnostic methods of the invention. Similarly, polypeptides 
identified from SEQ ID NO:Y may be used, for example, to generate antibodies 
which bind specifically to proteins containing the polypeptides and the secreted 
proteins encoded by the cDNA clones identified in Table 1. 

10 Nevertheless, DNA sequences generated by sequencing reactions can contain 

sequencing errors. The errors exist as misidentified nucleotides, or as insertions or 
deletions of nucleotides in the generated DNA sequence. The erroneously inserted or 
deleted nucleotides cause frame shifts in the reading frames of the predicted amino 
acid sequence. In these cases, the predicted amino acid sequence diverges from the 

15 actual amino acid sequence, even though the generated DNA sequence may be greater 
than 99.9% identical to the actual DNA sequence (for example, one base insertion or 
deletion in an open reading frame of over 1000 bases). 

Accordingly, for those applications requiring precision in the nucleotide 
sequence or the amino acid sequence, the present invention provides not only the 

20 generated nucleotide sequence identified as SEQ ID NO:X and the predicted 

translated amino acid sequence identified as SEQ ID NO:Y, but also a sample of 
plasmid DNA containing a human cDNA of the invention deposited with the ATCC, 
as set forth in Table 1 . The nucleotide sequence of each deposited clone can readily 
be determined by sequencing the deposited clone in accordance with known methods. 

25 The predicted amino acid sequence can then be verified from such deposits. 

Moreover, the amino acid sequence of the protein encoded by a particular clone can 
also be directly determined by peptide sequencing or by expressing the protein in a 
suitable host cell containing the deposited human cDNA, collecting the protein, and 
determining its sequence. 

30 The present invention also relates to the genes corresponding to SEQ ID 

NO:X, SEQ ID NO: Y, or the deposited clone. The corresponding gene can be 
isolated in accordance with known methods using the sequence information disclosed 



WO 00/56755 



79 



PCT/USOO/06830 



herein. Such methods include preparing probes or primers from the disclosed 
sequence and identifying or amplifying the corresponding gene from appropriate 
sources of genomic material. 

Also provided in the present invention are allelic variants, orthologs, and/or 
5 species homologs. Procedures known in the art can be used to obtain full-length 
genes, allelic variants, splice variants, full-length coding portions, orthologs, and/or 
species homologs of genes corresponding to SEQ ID NO:X, SEQ ID NO: Y, or a 
deposited clone, using information from the sequences disclosed herein or the clones 
deposited with the ATCC. For example, allelic variants and/or species homologs may 

10 be isolated and identified by making suitable probes or primers from the sequences 
provided herein and screening a suitable nucleic acid source for allelic variants and/or 
the desired homologue. 

The polypeptides of the invention can be prepared in any suitable manner. 
Such polypeptides include isolated naturally occurring polypeptides, recombinantly 

15 produced polypeptides, synthetically produced polypeptides, or polypeptides 

produced by a combination of these methods. Means for preparing such polypeptides 
are well understood in the art. 

The polypeptides may be in the form of the secreted protein, including the 
mature form, or may be a part of a larger protein, such as a fusion protein (see below). 

20 It is often advantageous to include an additional amino acid sequence which contains 
secretory or leader sequences, pro-sequences, sequences which aid in purification , 
such as multiple histidine residues, or an additional sequence for stability during 
recombinant production. 

The polypeptides of the present invention are preferably provided in an 

25 isolated form, and preferably are substantially purified. A recombinantly produced 
version of a polypeptide, including the secreted polypeptide, can be substantially 
purified using techniques described herein or otherwise known in the art, such as, for 
example, by the one-step method described in Smith and Johnson, Gene 67:31-40 
(1988). Polypeptides of the invention also can be purified from natural, synthetic or 

30 recombinant sources using techniques described herein or otherwise known in the art, 
such as, for example, antibodies of the invention raised against the secreted protein. 
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The present invention provides a polynucleotide comprising, or alternatively 
consisting of, the nucleic acid sequence of SEQ ID NO:X, and/or a cDNA contained 
in ATCC deposit Z. The present invention also provides a polypeptide comprising, or 
alternatively, consisting of, the polypeptide sequence of SEQ ID NO:Y and/or a 
5 polypeptide encoded by the cDNA contained in ATCC deposit Z. Polynucleotides 
encoding a polypeptide comprising, or alternatively consisting of the polypeptide 
sequence of SEQ ID NO:Y and/or a polypeptide sequence encoded by the cDNA 
contained in ATCC deposit Z are also encompassed by the invention. 

10 Si gnal Sequences 

The present invention also encompasses mature forms of the polypeptide 
having the polypeptide sequence of SEQ ID NO: Y and/or the polypeptide sequence 
encoded by the cDNA in a deposited clone. Polynucleotides encoding the mature 
forms (such as, for example, the polynucleotide sequence in SEQ ID NO:X and/or the 

15 polynucleotide sequence contained in the cDNA of a deposited clone) are also 

encompassed by the invention. According to the signal hypothesis, proteins secreted 
by mammalian cells have a signal or secretary leader sequence which is cleaved from 
the mature protein once export of the growing protein chain across the rough 
endoplasmic reticulum has been initiated. Most mammalian cells and even insect 

20 cells cleave secreted proteins with the same specificity. However, in some cases, 
cleavage of a secreted protein is not entirely uniform, which results in two or more 
mature species of the protein. Further, it has long been known that cleavage 
specificity of a secreted protein is ultimately determined by the primary structure of 
the complete protein, that is, it is inherent in the amino acid sequence of the 

25 polypeptide. 

Methods for predicting whether a protein has a signal sequence, as well as the 
cleavage point for that sequence, are available. For instance, the method of 
McGeoch, Virus Res. 3:271-286 (1985), uses the information from a short N-terminal 
charged region and a subsequent uncharged region of the complete (uncleaved) 
30 protein. The method of von Heinje, Nucleic Acids Res. 14:4683-4690 (1986) uses the 
information from the residues surrounding the cleavage site, typically residues -13 to 
+2, where +1 indicates the amino terminus of the secreted protein. The accuracy of 
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predicting the cleavage points of known mammalian secretory proteins for each of 
these methods is in the range of 75-80%. (von Heinje, supra.) However, the two 
methods do not always produce the same predicted cleavage point(s) for a given 
protein. 

5 In the present case, the deduced amino acid sequence of the secreted 

polypeptide was analyzed by a computer program called SignalP (Henrik Nielsen et 
al.. Protein Engineering 10:1-6 (1997)), which predicts the cellular location of a 
protein based on the amino acid sequence. As part of this computational prediction of 
localization, the methods of McGeoch and von Heinje are incorporated. The analysis 

10 of the amino acid sequences of the secreted proteins described herein by this program 
provided the results shown in Table 1. 

As one of ordinary skill would appreciate, however, cleavage sites sometimes 
vary from organism to organism and cannot be predicted with absolute certainty. 
Accordingly, the present invention provides secreted polypeptides having a sequence 

15 shown in SEQ ID NO:Y which have an N-terminus beginning within 5 residues (i.e., 
+ or - 5 residues) of the predicted cleavage point. Similarly, it is also recognized that 
in some cases, cleavage of the signal sequence from a secreted protein is not entirely 
uniform, resulting in more than one secreted species. These polypeptides, and the 
polynucleotides encoding such polypeptides, are contemplated by the present 

20 invention. 

Moreover, the signal sequence identified by the above analysis may not 
necessarily predict the naturally occurring signal sequence. For example, the 
naturally occurring signal sequence may be further upstream from the predicted signal 
sequence. However, it is likely that the predicted signal sequence will be capable of 

25 directing the secreted protein to the ER. Nonetheless, the present invention provides 
the mature protein produced by expression of the polynucleotide sequence of SEQ ID 
NO:X and/or the polynucleotide sequence contained in the cDNA of a deposited 
clone, in a mammalian cell (e.g., COS cells, as desribed below). These polypeptides, 
and the polynucleotides encoding such polypeptides, are contemplated by the present 

30 invention. 

Polynucleotide and Polypeptide Variants 



WO 00/56755 



82 



PCT7US00/06830 



The present invention is directed to variants of the polynucleotide sequence 
disclosed in SEQ ID NO:X, the complementary strand thereto, and/or the cDNA 
sequence contained in a deposited clone. 

The present invention also encompasses variants of the polypeptide sequence 
5 disclosed in SEQ ID NO: Y and/or encoded by a deposited clone. 

"Variant" refers to a polynucleotide or polypeptide differing from the 
polynucleotide or polypeptide of the present invention, but retaining essential 
properties thereof. Generally, variants are overall closely similar, and, in many 
regions, identical to the polynucleotide or polypeptide of the present invention. 

10 The present invention is also directed to nucleic acid molecules which 

comprise, or alternatively consist of, a nucleotide sequence which is at least 80%, 
85%, 90%, 95%, 96%, 97%, 98% or 99% identical to, for example, the nucleotide 
coding sequence in SEQ ID NO:X or the complementary strand thereto, the 
nucleotide coding sequence contained in a deposited cDNA clone or the 

15 complementary strand thereto, a nucleotide sequence encoding the polypeptide of 
SEQ ID NO: Y, a nucleotide sequence encoding the polypeptide encoded by the 
cDNA contained in a deposited clone, and/or polynucleotide fragments of any of 
these nucleic acid molecules (e.g., those fragments described herein). 
Polynucleotides which hybridize to these nucleic acid molecules under stringent 

20 hybridization conditions or lower stringency conditions are also encompassed by the 
invention, as are polypeptides encoded by these polynucleotides. 

The present invention is also directed to polypeptides which comprise, or 
alternatively consist of, an amino acid sequence which is at least 80%, 85%, 90%, 
95%, 96%, 97%, 98%, 99% identical to, for example, the polypeptide sequence 

25 shown in SEQ ID NO:Y, the polypeptide sequence encoded by the cDNA contained 
in a deposited clone, and/or polypeptide fragments of any of these polypeptides (e.g., 
those fragments described herein). 

By a nucleic acid having a nucleotide sequence at least, for example, 95% 
"identical" to a reference nucleotide sequence of the present invention, it is intended 

30 that the nucleotide sequence of the nucleic acid is identical to the reference sequence 
except that the nucleotide sequence may include up to five point mutations per each 
100 nucleotides of the reference nucleotide sequence encoding the polypeptide. In 
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other words, to obtain a nucleic acid having a nucleotide sequence at least 95% 
identical to a reference nucleotide sequence, up to 5% of the nucleotides in the 
reference sequence may be deleted or substituted with another nucleotide, or a 
number of nucleotides up to 5% of the total nucleotides in the reference sequence may 
5 be inserted into the reference sequence. The query sequence may be an entire 

sequence shown inTable 1, the ORF (open reading frame), or any fragment specified 
as described herein. 

As a practical matter, whether any particular nucleic acid molecule or 
polypeptide is at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a 

10 nucleotide sequence of the presence invention can be determined conventionally 
using known computer programs. A preferred method for determining the best 
overall match between a query sequence (a sequence of the present invention) and a 
subject sequence, also referred to as a global sequence alignment, can be determined 
using the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. 

15 App. Biosci. 6:237-245(1990)). In a sequence alignment the query and subject 
sequences are both DNA sequences. An RNA sequence can be compared by 
converting ITs to T's. The result of said global sequence alignment is in percent 
identity. Preferred parameters used in a FASTDB alignment of DNA sequences to 
calculate percent identiy are: Matrix=Unitary, k-tuple=4, Mismatch Penalty=l, 

20 Joining Penalty=30, Randomization Group Length=0, Cutoff Score=l, Gap 

Penalty=5, Gap Size Penalty 0.05, Window Size=500 or the lenght of the subject 
nucleotide sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence because of 5' or 3' 
deletions, not because of internal deletions, a manual correction must be made to the 

25 results. This is because the FASTDB program does not account for 5' and 3' 

truncations of the subject sequence when calculating percent identity. For subject 
sequences truncated at the 5' or 3' ends, relative to the query sequence, the percent 
identity is corrected by calculating the number of bases of the query sequence that are 
5' and 3' of the subject sequence, which are not matched/aligned, as a percent of the 

30 total bases of the query sequence. Whether a nucleotide is matched/aligned is 

determined by results of the FASTDB sequence alignment. This percentage is then 
subtracted from the percent identity, calculated by the above FASTDB program using 
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the specified parameters, to arrive at a final percent identity score. This corrected 
score is what is used for the purposes of the present invention. Only bases outside the 
5' and 3' bases of the subject sequence, as displayed by the FASTDB alignment, 
which are not matched/aligned with the query sequence, are calculated for the 
5 purposes of manually adjusting the percent identity score. 

For example, a 90 base subject sequence is aligned to a 100 base query 
sequence to determine percent identity. The deletions occur at the 5' end of the 
subject sequence and therefore, the FASTDB alignment does not show a 
matched/alignment of the first 10 bases at 5' end. The 10 unpaired bases represent 

1 0 1 0% of the sequence (number of bases at the 5' and 3' ends not matched/total number 
of bases in the query sequence) so 10% is subtracted from the percent identity score 
calculated by the FASTDB program. If the remaining 90 bases were perfectly 
matched the final percent identity would be 90%. In another example, a 90 base 
subject sequence is compared with a 100 base query sequence. This time the 

15 deletions are internal deletions so that there are no bases on the 5' or 3' of the subject 
sequence which are not matched/aligned with the query. In this case the percent 
identity calculated by FASTDB is not manually corrected. Once again, only bases 5' 
and 3* of the subject sequence which are not matched/aligned with the query sequence 
are manually corrected for. No other manual corrections are to made for the purposes 

20 of the present invention. 

: By a polypeptide having an amino acid sequence at least, for example, 95% 
"identical" to a query amino acid sequence of the present invention, it is intended that 
the amino acid sequence of the subject polypeptide is identical to the query sequence 
except that the subject polypeptide sequence may include up to five amino acid 

25 alterations per each 100 amino acids of the query amino acid sequence. In other 

words, to obtain a polypeptide having an amino acid sequence at least 95% identical 
to a query amino acid sequence, up to 5% of the amino acid residues in the subject 
sequence may be inserted, deleted, (indels) or substituted with another amino acid. 
These alterations of the reference sequence may occur at the amino or carboxy 

30 terminal positions of the reference amino acid sequence or anywhere between those 
terminal positions, interspersed either individually among residues in the reference 
sequence or in one or more contiguous groups within the reference sequence. 
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As a practical matter, whether any particular polypeptide is at least 80%, 85%, 
90%, 95%, 96%, 97%, 98% or 99% identical to, for instance, an amino acid 
sequences shown in Table 1 (SEQ ID NO:Y) or to the amino acid sequence encoded 
by cDNA contained in a deposited clone can be determined conventionally using 
5 known computer programs. A preferred method for determing the best overall match 
between a query sequence (a sequence of the present invention) and a subject 
sequence, also referred to as a global sequence alignment, can be determined using 
the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. App. 
Biosci. 6:237-245(1990)). In a sequence alignment the query and subject sequences 
10 are either both nucleotide sequences or both amino acid sequences. The result of said 
global sequence alignment is in percent identity. Preferred parameters used in a 
FASTDB amino acid alignment are: Matrix=PAM 0, k-tuple=2, Mismatch 
Penalty=l, Joining Penalty=20, Randomization Group Length=0, Cutoff Score=l, 
Window Size=sequence length, Gap Penalty=5, Gap Size Penalty=0.05, Window 
15 Size=500 or the length of the subject amino acid sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence due to N- or C- 
terminal deletions, not because of internal deletions, a manual correction must be 
made to the results. This is because the FASTDB program does not account for N- 
and C-terminal truncations of the subject sequence when calculating global percent 
20 identity. For subject sequences truncated at the N- and C-termini, relative to the 

query sequence, the percent identity is corrected by calculating the number of residues 
of the query sequence that are N- and C-terminal of the subject sequence, which are 
not matched/aligned with a corresponding subject residue, as a percent of the total 
bases of the query sequence. Whether a residue is matched/aligned is determined by 
25 results of the FASTDB sequence alignment. This percentage is then subtracted from 
the percent identity, calculated by the above FASTDB program using the specified 
parameters, to arrive at a final percent identity score. This final percent identity score 
is what is used for the purposes of the present invention. Only residues to the N- and 
C-termini of the subject sequence, which are not matched/aligned with the query 
30 sequence, are considered for the purposes of manually adjusting the percent identity 
score. That is, only query residue positions outside the farthest N- and C-terminal 
residues of the subject sequence. 
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For example, a 90 amino acid residue subject sequence is aligned with a 100 
residue query sequence to determine percent identity. The deletion occurs at the N- 
terminus of the subject sequence and therefore, the FASTDB alignment does not 
show a matching/alignment of the first 10 residues at the N-terminus. The 10 
5 unpaired residues represent 10% of the sequence (number of residues at the N- and C- 
termini not matched/total number of residues in the query sequence) so 10% is 
subtracted from the percent identity score calculated by the FASTDB program. If the 
remaining 90 residues were perfectly matched the final percent identity would be 
90%. In another example, a 90 residue subject sequence is compared with a 100 

10 residue query sequence. This time the deletions are internal deletions so there are no 
residues at the N- or C-termini of the subject sequence which are not matched/aligned 
with the query. In this case the percent identity calculated by FASTDB is not 
manually corrected. Once again, only residue positions outside the N- and C-terminal 
ends of the subject sequence, as displayed in the FASTDB alignment, which are not 

15 matched/aligned with the query sequnce are manually corrected for. No other manual 
corrections are to made for the purposes of the present invention. 

The variants may contain alterations in the coding regions, non-coding 
regions, or both. Especially preferred are polynucleotide variants containing 
alterations which produce silent substitutions, additions, or deletions, but do not alter 

20 the properties or activities of the encoded polypeptide. Nucleotide variants produced 
by silent substitutions due to the degeneracy of the genetic code are preferred. 
Moreover, variants in which 5-10, 1-5, or 1-2 amino acids are substituted, deleted, or 
added in any combination are also preferred. Polynucleotide variants can be produced 
for a variety of reasons, e.g., to optimize codon expression for a particular host 

25 (change codons in the human mRNA to those preferred by a bacterial host such as E. 
coli). 

Naturally occurring variants are called "allelic variants," and refer to one of 
several alternate forms of a gene occupying a given locus on a chromosome of an 
organism. (Genes II, Lewin, B., ed., John Wiley & Sons, New York (1985).) These 
30 allelic variants can vary at either the polynucleotide and/or polypeptide level and are 
included in the present invention. Alternatively, non-naturally occurring variants may 
be produced by mutagenesis techniques or by direct synthesis. 
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Using known methods of protein engineering and recombinant DNA 
technology, variants may be generated to improve or alter the characteristics of the 
polypeptides of the present invention. For instance, one or more amino acids can be 
deleted from the N-terminus or C-terminus of the secreted protein without substantial 
5 loss of biological function. The authors of Ron et al„ J. Biol. Chem. 268: 2984-2988 
(1993), reported variant KGF proteins having heparin binding activity even after 
deleting 3, 8, or 27 amino-terminal amino acid residues. Similarly, Interferon gamma 
exhibited up to ten times higher activity after deleting 8-10 amino acid residues from 
the carboxy terminus of this protein. (Dobeli et al. s J. Biotechnology 7: 199-216 
10 (1988).) 

Moreover, ample evidence demonstrates that variants often retain a biological 
activity similar to that of the naturally occurring protein. For example, Gayle and 
coworkers (J. Biol. Chem 268:22105-221 1 1 (1993)) conducted extensive mutational 
analysis of human cytokine IL-la. They used random mutagenesis to generate over 

15 3,500 individual IL-la mutants that averaged 2.5 amino acid changes per variant over 
the entire length of the molecule. Multiple mutations were examined at every 
possible amino acid position. The investigators found that "[m]ost of the molecule 
could be altered with little effect on either [binding or biological activity]." (See, 
Abstract.) In fact, only 23 unique amino acid sequences, out of more than 3,500 

20 nucleotide sequences examined, produced a protein that significantly differed in 
activity from wild-type. 

Furthermore, even if deleting one or more amino acids from the N-terminus or 
C-terminus of a polypeptide results in modification or loss of one or more biological 
functions, other biological activities may still be retained. For example, the ability of 

25 a deletion variant to induce and/or to bind antibodies which recognize the secreted 

form will likely be retained when less than the majority of the residues of the secreted 
form are removed from the N-terminus or C-terminus. Whether a particular 
polypeptide lacking N- or C-terminal residues of a protein retains such immunogenic 
activities can readily be determined by routine methods described herein and 

30 otherwise known in the art. 

Thus, the invention further includes polypeptide variants which show 
substantial biological activity. Such variants include deletions, insertions, 
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inversions, repeats, and substitutions selected according to general rules known in the 
art so as have little effect on activity. For example, guidance concerning how to make 
phenotypically silent amino acid substitutions is provided in Bowie et ah, Science 
247:1306-1310 (1990), wherein the authors indicate that there are two main strategies 
5 for studying the tolerance of an amino acid sequence to change. 

The first strategy exploits the tolerance of amino acid substitutions by natural 
selection during the process of evolution. By comparing amino acid sequences in 
different species, conserved amino acids can be identified. These conserved amino 
acids are likely important for protein function. In contrast, the amino acid positions 
10 where substitutions have been tolerated by natural selection indicates that these 

positions are not critical for protein function. Thus, positions tolerating amino acid 
substitution could be modified while still maintaining biological activity of the 
protein. 

The second strategy uses genetic engineering to introduce amino acid changes 

15 at Specific positions of a cloned gene to identify regions critical for protein function. 
For example, site directed mutagenesis or alanine-scanning mutagenesis (introduction 
of single alanine mutations at every residue in the molecule) can be used. 
(Cunningham and Wells, Science 244: 1081-1085 (1989).) The resulting mutant 
molecules can then be tested for biological activity. 

20 As the authors state, these two strategies have revealed that proteins are 

surprisingly tolerant of amino acid substitutions. The authors further indicate which 
amino acid changes are likely to be permissive at certain amino acid positions in the 
protein. For example, most buried (within the tertiary structure of the protein) amino 
acid residues require nonpolar side chains, whereas few features of surface side chains 

25 are generally conserved. Moreover, tolerated conservative amino acid substitutions 
involve replacement of the aliphatic or hydrophobic amino acids Ala, Val, Leu and 
He; replacement of the hydroxyl residues Ser and Thr; replacement of the acidic 
residues Asp and Glu; replacement of the amide residues Asn and Gin, replacement of 
the basic residues Lys, Arg, and His; replacement of the aromatic residues Phe, Tyr, 

30 and Tip, and replacement of the small-sized amino acids Ala, Ser, Thr, Met, and Gly. 

Besides conservative amino acid substitution, variants of the present invention 
include (i) substitutions with one or more of the non-conserved amino acid residues, 
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where the substituted amino acid residues may or may not be one encoded by the 
genetic code, or (ii) substitution with one or more of amino acid residues having a 
substituent group, or (iii) fusion of the mature polypeptide with another compound, 
such as a compound to increase the stability and/or solubility of the polypeptide (for 
5 example, polyethylene glycol), or (iv) fusion of the polypeptide with additional amino 
acids, such as, for example, an lgG Fc fusion region peptide, or leader or secretory 
sequence, or a sequence facilitating purification. Such variant polypeptides are 
deemed to be within the scope of those skilled in the art from the teachings herein. 
For example, polypeptide variants containing amino acid substitutions of 

10 charged amino acids with other charged or neutral amino acids may produce proteins 
with improved characteristics, such as less aggregation. Aggregation of 
pharmaceutical formulations both reduces activity and increases clearance due to the 
aggregate's immunogenic activity. (Pinckard et al., Clin. Exp. Immunol. 2:331-340 
(1967); Robbins et al., Diabetes 36: 838-845 (1987); Cleland et al., Crit. Rev. 

15 Therapeutic Drug Carrier Systems 10:307-377 (1993).) 

A further embodiment of the invention relates to a polypeptide which 
comprises the amino acid sequence of the present invention having an amino acid 
sequence which contains at least one amino acid substitution, but not more than 50 
amino acid substitutions, even more preferably, not more than 40 amino acid 

20 substitutions, still more preferably, not more than 30 amino acid substitutions, and 
still even more preferably, not more than 20 amino acid substitutions. Of course, in 
order of ever-increasing preference, it is highly preferable for a peptide or polypeptide 
to have an amino acid sequence which comprises the amino acid sequence of the 
present invention, which contains at least one, but not more than 10, 9, 8, 7, 6, 5, 4, 3, 

25 2 or 1 amino acid substitutions. In specific embodiments, the number of additions, 
substitutions, and/or deletions in the amino acid sequence of the present invention or 
fragments thereof (e.g., the mature form and/or other fragments described herein), is 
1-5, 5-10, 5-25, 5-50, 10-50 or 50-150, conservative amino acid substitutions are 
preferable. 

30. 

Polynucleotide and Polypeptide Fragments 
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The present invention is also directed to polynucleotide fragments of the 
polynucleotides of the invention. 

In the present invention, a "polynucleotide fragment" refers to a short 
polynucleotide having a nucleic acid sequence which: is a portion of that contained in 
5 a deposited clone, or encoding the polypeptide encoded by the cDNA in a deposited 
clone; is a portion of that shown in SEQ ID NO:X or the complementary strand 
thereto, or is a portion of a polynucleotide sequence encoding the polypeptide of SEQ 
ID NO:Y. The nucleotide fragments of the invention are preferably at least about 15 
nt, and more preferably at least about 20 nt, still more preferably at least about 30 nt, 

10 and even more preferably, at least about 40 nt, at least about 50 nt, at least about 75 
nt, or at least about 150 nt in length. A fragment "at least 20 nt in length," for 
example, is intended to include 20 or more contiguous bases from the cDNA 
sequence contained in a deposited clone or the nucleotide sequence shown in SEQ ID 
NO:X. In this context "about" includes the particularly recited value, a value larger 

15 or smaller by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both 

termini. These nucleotide fragments have uses that include, but are not limited to, as 
diagnostic probes and primers as discussed herein. Of course, larger fragments (e.g., 
50, 150, 500, 600, 2000 nucleotides) are preferred. 

Moreover, representative examples of polynucleotide fragments of the 

20 invention, include, for example, fragments comprising, or alternatively consisting of, 
a sequence from about nucleotide number 1-50, 51-100, 101-150, 151-200, 201-250, 
251-300, 301-350, 351-400, 401-450, 451-500, 501-550, 551-600, 651-700, 701-750, 
751-800, 800-850, 851-900, 901-950, 951-1000, 1001-1050, 1051-1100, 1101-1150, 
1151-1200, 1201-1250, 1251-1300, 1301-1350, 1351-1400, 1401-1450, 1451-1500, 

25 1501-1550, 1551-1600, 1601-1650, 1651-1700, 1701-1750, 1751-1800, 1801-1850, 
1851-1900, 1901-1950, 1951-2000, or 2001 to the end of SEQ ID NO:X, or the 
complementary strand thereto, or the cDNA contained in a deposited clone. In this 
context "about" includes the particularly recited ranges, and ranges larger or smaller 
by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both termini. 

30 Preferably, these fragments encode a polypeptide which has biological activity. More 
preferably, these polynucleotides can be used as probes or primers as discussed 
herein. Polynucleotides which hybridize to these nucleic acid molecules under 
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stringent hybridization conditions or lower stringency conditions are also 
encompassed by the invention, as are polypeptides encoded by these polynucleotides. 

In the present invention, a "polypeptide fragment" refers to an amino acid 
sequence which is a portion of that contained in SEQ ID NO:Y or encoded by the 
5 cDNA contained in a deposited clone. Protein (polypeptide) fragments may be "free- 
standing," or comprised within a larger polypeptide of which the fragment forms a 
part or region, most preferably as a single continuous region. Representative 
examples of polypeptide fragments of the invention, include, for example, fragments 
comprising, or alternatively consisting of, from about amino acid number 1-20, 21-40, 

10 41-60,61-80,81-100, 102-120, 121-140, 141-160, or 161 to the end of the coding 

region. Moreover, polypeptide fragments can be about 20, 30, 40, 50, 60, 70, 80, 90, 
100, 1 10, 120, 130, 140, or 150 amino acids in length. In this context "about" 
includes the particularly recited ranges or values, and ranges or values larger or 
smaller by several (5, 4, 3, 2, or 1) amino acids, at either extreme or at both extremes. 

15 Polynucleotides encoding these polypeptides are also encompassed by the invention. 

Preferred polypeptide fragments include the secreted protein as well as the 
mature form. Further preferred polypeptide fragments include the secreted protein or 
the mature form having a continuous series of deleted residues from the amino or the 
carboxy terminus, or both. For example, any number of amino acids, ranging from 1- 

20 60, can be deleted from the amino terminus of either the secreted polypeptide or the 
mature form. Similarly, any number of amino acids, ranging from 1-30, can be 
deleted from the carboxy terminus of the secreted protein or mature form. 
Furthermore, any combination of the above amino and carboxy terminus deletions are 
preferred. Similarly, polynucleotides encoding these polypeptide fragments are also 

25 preferred. 

Also preferred are polypeptide and polynucleotide fragments characterized by 
structural or functional domains, such as fragments that comprise alpha-helix and 
alpha-helix forming regions, beta-sheet and beta-sheet-forming regions, turn and turn- 
forming regions, coil and coil-forming regions, hydrophilic regions, hydrophobic 
30 regions, alpha amphipathic regions, beta amphipathic regions, flexible regions, 

surface-forming regions, substrate binding region, and high antigenic index regions. 
Polypeptide fragments of SEQ ID NO: Y falling within conserved domains are 
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specifically contemplated by the present invention. Moreover, polynucleotides 
encoding these domains are also contemplated. 

Other preferred polypeptide fragments are biologically active fragments. 
Biologically active fragments are those exhibiting activity similar, but not necessarily 
identical, to an activity of the polypeptide of the present invention. The biological 
activity of the fragments may include an improved desired activity, or a decreased 
undesirable activity. Polynucleotides encoding these polypeptide fragments are also 
encompassed by the invention. 

Preferably, the polynucleotide fragments of the invention encode a 
polypeptide which demonstrates a functional activity. By a polypeptide 
demonstrating a "functional activity" is meant, a polypeptide capable of displaying 
one or more known functional activities associated with a full-length (complete) 
polypeptide of invention protein. Such functional activities include, but are not 
limited to, biological activity, antigenicity [ability to bind (or compete with a 
polypeptide of the invention for binding) to an antibody to the polypeptide of the 
invention], immunogenicity (ability to generate antibody which binds to a polypeptide 
of the invention), ability to form multimers with polypeptides of the invention, and 
ability to bind to a receptor or ligand for a polypeptide of the invention. 

The functional activity of polypeptides of the invention, and fragments, 
variants derivatives, and analogs thereof, can be assayed by various methods. 

For example, in one embodiment where one is assaying for the ability to bind 
or compete with full-length polypeptide of the invention for binding to an antibody of 
the polypeptide of the invention, various immunoassays known in the art can be used, 
including but not limited to, competitive and non-competitive assay systems using 
techniques such as radioimmunoassays, ELISA (enzyme linked immunosorbent 
assay), "sandwich" immunoassays, immunoradiometric assays, gel diffusion 
precipitation reactions, immunodiffusion assays, in situ immunoassays (using 
colloidal gold, enzyme or radioisotope labels, for example), western blots, 
precipitation reactions, agglutination assays (e.g., gel agglutination assays, 
hemagglutination assays), complement fixation assays, immunofluorescence assays, 
protein A assays, and Immunoelectrophoresis assays, etc. In one embodiment, 
antibody binding is detected by detecting a label on the primary antibody. In another 
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embodiment, the primary antibody is detected by detecting binding of a secondary 
antibody or reagent to the primary antibody. In a further embodiment, the secondary 
antibody is labeled. Many means are known in the art for detecting binding in an 
immunoassay and are within the scope of the present invention. 
5 In another embodiment, where a ligand for a polypeptide of the invention 

identified, or the ability of a polypeptide fragment, variant or derivative of the 
invention to multimerize is being evaluated, binding can be assayed, e.g., by means 
well-known in the art, such as, for example, reducing and non-reducing gel 
chromatography, protein affinity chromatography, and affinity blotting. See 

10 generally, Phizicky, E., et al., 1995, Microbiol. Rev. 59:94-123. In another 

embodiment, physiological correlates of binding of a polypeptide of the invention to 
its substrates (signal transduction) can be assayed. 

In addition, assays described herein (see Examples) and otherwise known in 
the art may routinely be applied to measure the ability of polypeptides of the 

15 invention and fragments, variants derivatives and analogs thereof to elicit related 

biological activity related to that of the polypeptide of the invention (either in vitro or 
in vivo). Other methods will be known to the skilled artisan and are within the scope 
of the invention. 

20 Epitopes and Antibodies 

The present invention encompasses polypeptides comprising, or alternatively 
consisting of, an epitope of the polypeptide having an amino acid sequence of SEQ ID 
NO: Y, or an epitope of the polypeptide sequence encoded by a polynucleotide 
sequence contained in ATCC deposit No. Z or encoded by a polynucleotide that 

25 hybridizes to the complement of the sequence of SEQ ID NO:X or contained in 

ATCC deposit No. Z under stringent hybridization conditions or lower stringency 
hybridization conditions as defined supra. The present invention further encompasses 
polynucleotide sequences encoding an epitope of a polypeptide sequence of the 
invention (such as, for example, the sequence disclosed in SEQ ID NO:X), 

30 polynucleotide sequences of the complementary strand of a polynucleotide sequence 
encoding an epitope of the invention, and polynucleotide sequences which hybridize 
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to the complementary strand under stringent hybridization conditions or lower 
stringency hybridization conditions defined supra. 

The term "epitopes," as used herein, refers to portions of a polypeptide having 
antigenic or immunogenic activity in an animal, preferably a mammal, and most 
preferably in a human. In a preferred embodiment, the present invention 
encompasses a polypeptide comprising an epitope, as well as the polynucleotide 
encoding this polypeptide. An "immunogenic epitope," as used herein, is defined as 
a portion of a protein that elicits an antibody response in an animal, as determined by 
any method known in the art, for example, by the methods for generating antibodies 
described infra. (See, for example, Geysen et al., Proc. Natl. Acad. Sci. USA 
81:3998- 4002 (1983)). The term "antigenic epitope," as used herein, is defined as a 
portion of a protein to which an antibody can immunospecifically bind its antigen as 
determined by any method well known in the art, for example, by the immunoassays 
described herein. Immunospecific binding excludes non-specific binding but does not 
necessarily exclude cross- reactivity with other antigens. Antigenic epitopes need not 
necessarily be immunogenic. 

Fragments which function as epitopes may be produced by any conventional 
means. (See, e.g., Houghten, Proc. Natl. Acad. Sci. USA 82:5131-5135 (1985), 
further described in U.S. Patent No. 4,631,21 1). 

In the present invention, antigenic epitopes preferably contain a sequence of at 
least 4, at least 5, at least 6, at least 7, more preferably at least 8, at least 9, at least 10, 
at least 1 1, at least 12, at least 13, at least 14, at least 15, at least 20, at least 25, at 
least 30, at least 40, at least 50, and, most preferably, between about 15 to about 30 
amino acids. Preferred polypeptides comprising immunogenic or antigenic epitopes 
are at least 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, or 100 
amino acid residues in length. Additional non-exclusive preferred antigenic epitopes 
include the antigenic epitopes disclosed herein, as well as portions thereof. Antigenic 
epitopes are useful, for example, to raise antibodies, including monoclonal antibodies, 
that specifically bind the epitope. Preferred antigenic epitopes include the antigenic 
epitopes disclosed herein, as well as any combination of two, three, four, five or more 
of these antigenic epitopes. Antigenic epitopes can be used as the target molecules in 
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immunoassays. (See, for instance, Wilson et aL, Cell 31:161-11% (1984); Sutcliffe et 
al., Science 219:660-666 (1983)). 

Similarly, immunogenic epitopes can be used, for example, to induce 
antibodies according to methods well known in the art. (See, for instance, Sutcliffe 
5 et al., supra; Wilson et al., supra; Chow et al., Proc. Natl. Acad. Sci. USA 82:910- 
914; and Bittle et al., J. Gen. Virol. 66:2347-2354 (1985). Preferred immunogenic 
epitopes include the immunogenic epitopes disclosed herein, as well as any 
combination of two, three, four, five or more of these immunogenic epitopes. The 
polypeptides comprising one or more immunogenic epitopes may be presented for 

10 eliciting an antibody response together with a carrier protein, such as an albumin, to 
an animal system (such as rabbit or mouse), or, if the polypeptide is of sufficient 
length (at least about 25 amino acids), the polypeptide may be presented without a 
carrier. However, immunogenic epitopes comprising as few as 8 to 10 amino acids 
have been shown to be sufficient to raise antibodies capable of binding to, at the very 

15 least, linear epitopes in a denatured polypeptide (e.g., in Western blotting). 

Epitope-bearing polypeptides of the present invention may be used to induce 
antibodies according to methods well known in the art including, but not limited to, 
in vivo immunization, in vitro immunization, and phage display methods. See, e.g., 
Sutcliffe et al., supra; Wilson et al., supra, and Bittle et al., J. Gen. Virol., 66:2347- 

20 2354(1985). If in vivo immunization is used, animals may be immunized with free 
peptide; however, anti-peptide antibody titer may be boosted by coupling the peptide 
to a macromolecular carrier, such as keyhole limpet hemacyanin (KLH) or tetanus 
toxoid. For instance, peptides containing cysteine residues may be coupled to a 
carrier using a linker such as maleimidobenzoyl- N-hydroxysuccinimide ester (MBS), 

25 while other peptides may be coupled to carriers using a more general linking agent 
such as glutaraldehyde. Animals such as rabbits, rats and mice are immunized with 
either free or carrier- coupled peptides, for instance, by intraperitoneal and/or 
intradermal injection of emulsions containing about 100 \xg of peptide or carrier 
protein and Freund's adjuvant or any other adjuvant known for stimulating an 

30 immune response. Several booster injections may be needed, for instance, at 

intervals of about two weeks, to provide a useful titer of anti-peptide antibody which 
can be detected, for example, by ELISA assay using free peptide adsorbed to a solid 
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surface. The titer of anti-peptide antibodies in serum from an immunized animal may 
be increased by selection of anti-peptide antibodies, for instance, by adsorption to the 
peptide on a solid support and elution of the selected antibodies according to methods 
well known in the art. 

5 As one of skill in the art will appreciate, and as discussed above, the 

polypeptides of the present invention comprising an immunogenic or antigenic 
epitope can be fused to other polypeptide sequences. For example, the polypeptides 
of the present invention may be fused with the constant domain of immunoglobulins 
(IgA, IgE, IgG, IgM), or portions thereof (CHI, CH2, CH3, or any combination 

10 thereof and portions thereof) resulting in chimeric polypeptides. Such fusion proteins 
may facilitate purification and may increase half-life in vivo. This has been shown 
lor chimeric proteins consisting of the first two domains of the human CD4- 
polypeptide and various domains of the constant regions of the heavy or light chains 
of mammalian immunoglobulins. See, e.g., EP 394,827; Traunecker et al., Nature, 

15 331:84-86 (1988). Enhanced delivery of an antigen across the epithelial barrier to the 
immune system has been demonstrated for antigens (e.g., insulin) conjugated to an 
FcRn binding partner such as IgG or Fc fragments (see, e.g., PCT Publications WO 
96/22024 and WO 99/048 13). IgG Fusion proteins that have a disulfide-linked 
dimeric structure due to the IgG portion desulfide bonds have also been found to be 

20 more efficient in binding and neutralizing other molecules than monomeric 

polypeptides or fragments thereof alone. See, e.g., Fountoulakis et al., J. Biochem., 
270:3958-3964 (1995). Nucleic acids encoding the above epitopes can also be 
recombined with a gene of interest as an epitope tag (e.g., the hemagglutinin ("HA") 
tag or flag tag) to aid in detection and purification of the expressed polypeptide. For 

25 example, a system described by Janknecht et al. allows for the ready purification of 
non-denatured fusion proteins expressed in human cell lines (Janknecht et al., 1991, 
Proc. Natl. Acad. Sci. USA 88:8972- 897). In this system, the gene of interest is 
subcloned into a vaccinia recombination plasmid such that the open reading frame of 
the gene is translationally fused to an amino-terminal tag consisting of six histidine 

30 residues. The tag serves as a matrix binding domain for the fusion protein. Extracts 
from cells infected with the recombinant vaccinia virus are loaded onto Ni2+ 
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nitriloacetic acid-agarose column and histidine-tagged proteins can be selectively 
eluted with imidazole-containing buffers. 

Additional fusion proteins of the invention may be generated through the 
techniques of gene-shuffling, motif-shuffling, exon-shuffling, and/or codon-shuffling 
5 (collectively referred to as n DNA shuffling"). DNA shuffling may be employed to 
modulate the activities of polypeptides of the invention, such methods can be used to 
generate polypeptides with altered activity, as well as agonists and antagonists of the 
polypeptides. See, generally, U.S. Patent Nos. 5,605,793; 5,81 1,238; 5,830,721; 
5,834,252; and 5,837,458, and Patten et al., Curr. Opinion Biotechnol. 8:724-33 

10 (1997); Harayama, Trends Biotechnol. 16(2):76-82 (1998); Hansson, et al., J. Mol. 
Biol. 287:265-76 (1999); and Lorenzo and Blasco, Biotechniques 24(2):308- 13 
(1998) (each of these patents and publications are hereby incorporated by reference in 
its entirety). In one embodiment, alteration of polynucleotides corresponding to SEQ 
ID NO:X and the polypeptides encoded by these polynucleotides may be achieved by 

15 DNA shuffling. DNA shuffling involves the assembly of two or more DNA 

segments by homologous or site-specific recombination to generate variation in the 
polynucleotide sequence. In another embodiment, polynucleotides of the invention, 
or the encoded polypeptides, may be altered by being subjected to random 
mutagenesis by error-prone PCR, random nucleotide insertion or other methods prior 

20 to recombination. In another embodiment, one or more components, motifs, sections, 
parts, domains, fragments, etc., of a polynucleotide encoding a polypeptide of the 
invention may be recombined with one or more components, motifs, sections, parts, 
domains, fragments, etc. of one or more heterologous molecules. 

25 Antibodies 

Further polypeptides of the invention relate to antibodies and T-cell antigen 
receptors (TCR) which immunospecifically bind a polypeptide, polypeptide fragment, 
or variant of SEQ ID NO: Y, and/or an epitope, of the present invention (as 
determined by immunoassays well known in the art for assaying specific antibody- 
30 antigen binding). Antibodies of the invention include, but are not limited to, 

polyclonal, monoclonal, multispecific, human, humanized or chimeric antibodies, 
single chain antibodies, Fab fragments, F(ab') fragments, fragments produced by a 



WO 00/56755 



98 



PCT/US00/06830 



Fab expression library, anti-idiotypic (anti-Id) antibodies (including, e.g., anti-Id 
antibodies to antibodies of the invention), and epitope-binding fragments of any of 
the above. The term "antibody, " as used herein, refers to immunoglobulin molecules 
and immunologically active portions of immunoglobulin molecules, i.e., molecules 
5 that contain an antigen binding site that immunospecifically binds an antigen. The 
immunoglobulin molecules of the invention can be of any type (e.g., IgG, IgE, IgM, 
IgD, IgA and IgY), class (e.g., IgGl, IgG2, IgG3, IgG4, IgAl and IgA2) or subclass 
of immunoglobulin molecule. 

Most preferably the antibodies are human antigen-binding antibody fragments 
10 of the present invention and include, but are not limited to, Fab, Fab' and F(ab , )2, Fd, 
single-chain Fvs (scFv), single-chain antibodies, disulfide-linked Fvs (sdFv) and 
fragments comprising either a VL or VH domain. Antigen-binding antibody 
fragments, including single-chain antibodies, may comprise the variable region(s) 
alone or in combination with the entirety or a portion of the following: hinge region, 
15 CHI, CH2, and CH3 domains. Also included in the invention are antigen-binding 

fragments also comprising any combination of variable region(s) with a hinge region, 
CHI, CH2, and CH3 domains. The antibodies of the invention may be from any 
animal origin including birds and mammals. Preferably, the antibodies are human, 
murine (e.g., mouse and rat), donkey, ship rabbit, goat, guinea pig, camel, horse, or 
20 chicken. As used herein, "human" antibodies include antibodies having the amino 
acid sequence of a human immunoglobulin and include antibodies isolated from 
human immunoglobulin libraries or from animals transgenic for one or more human 
immunoglobulin and that do not express endogenous immunoglobulins, as described 
infra and, for example in, U.S. Patent No. 5,939,598 by Kucherlapati et al. 
25 The antibodies of the present invention may be monospecific, bispecific, 

trispecific or of greater multispecificity. Multispecific antibodies may be specific for 
different epitopes of a polypeptide of the present invention or may be specific for both 
a polypeptide of the present invention as well as for a heterologous epitope, such as a 
heterologous polypeptide or solid support material. See, e.g., PCT publications WO 
30 93/17715; WO 92/08802; WO 91/00360; WO 92/05793; Tutt, et al., J. Immunol. 
147:60-69 (1991); U.S. Patent Nos. 4,474,893; -4,714,681; 4,925,648; 5,573,920; 
5,601,819; Kosteiny et al., J. Immunol. 148:1547-1553 (1992). 
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Antibodies of the present invention may be described or specified in terms of 
the epitope(s) or portion(s) of a polypeptide of the present invention which they 
recognize or specifically bind. The epitope(s) or polypeptide portion(s) may be 
specified as described herein, e.g., by N-terminal and C-terminal positions, by size in 
5 contiguous amino acid residues, or listed in the Tables and Figures. Antibodies which 
specifically bind any epitope or polypeptide of the present invention may also be 
excluded. Therefore, the present invention includes antibodies that specifically bind 
polypeptides of the present invention, and allows for the exclusion of the same. 
Antibodies of the present invention may also be described or specified in 

10 terms of their cross-reactivity. Antibodies that do not bind any other analog, 
ortholog, or homolog of a polypeptide of the present invention are included. 
Antibodies that bind polypeptides with at least 95%, at least 90%, at least 85%, at 
least 80%, at least 75%, at least 70%, at least 65%, at least 60%, at least 55%, and at 
least 50% identity (as calculated using methods known, in the art and described 

15 herein) to a polypeptide of the present invention are also included in the present 

invention. In specific embodiments, antibodies of the present invention cross-react 
with murine, rat and/or rabbit homologs of human proteins and the corresponding 
epitopes thereof. Antibodies that do not bind polypeptides with less than 95%, less 
than 90%, less than 85%, less than 80%, less than 75%, less than 70%, less than 65%, 

20 less than 60%, less than 55%, and less than 50% identity (as calculated using 
methods known in the art and described herein) to a polypeptide of the present 
invention are also included in the present invention. In a specific embodiment, the 
above-described cross-reactivity is with respect to any single specific antigenic or 
immunogenic polypeptide, or combination(s) of 2, 3, 4, 5, or more of the specific 

25 antigenic and/or immunogenic polypeptides disclosed herein. Further included in the 
present invention are antibodies which bind polypeptides encoded by polynucleotides 
which hybridize to a polynucleotide of the present invention under stringent 
hybridization conditions (as described herein). Antibodies of the present invention 
may also be described or specified in terms of their binding affinity to a polypeptide 

30 of the invention. Preferred binding affinities include those with a dissociation 

constant or Kd less than 5 X 10 2 M, 10' 2 M, 5 X 10" 3 M, 10 3 M, 5 X 10' 4 M, 10" 4 M, 5 
X 10 5 M, 10 5 M, 5 X 10" 6 M, 10* 6 M, 5 X 10 7 M, 10 7 M, 5 X 10" 8 M, 10' 8 M, 5 X 10' 9 
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M, 10- 9 M, 5 X 10' 10 M, 10 10 M, 5 X 10' n M, 10' n M, 5 X 10 12 M, "" 2 M, 5 X 10' 13 
M, 10 13 M, 5 X 10 M M, 10 14 M, 5 X 10" ,s M, or 10' 15 M. 

The invention also provides antibodies that competitively inhibit binding of an 
antibody to an epitope of the invention as determined by any method known in the art 
5 for determining competitive binding, for example, the immunoassays described 

herein. In preferred embodiments, the antibody competitively inhibits binding to the 
epitope by at least 95%, at least 90%, at least 85 %, at least 80%, at least 75%, at least 
70%, at least 60%, or at least 50%. 

Antibodies of the present invention may act as agonists or antagonists of the 
10 polypeptides of the present invention. For example, the present invention includes 
antibodies which disrupt the receptor/ligand interactions with the polypeptides of the 
invention either partially or fully. Preferrably, antibodies of the present invention 
bind an antigenic epitope disclosed herein, or a portion thereof. The invention 
features both receptor-specific antibodies and ligand-specific antibodies. The 
15 invention also features receptor-specific antibodies which do not prevent ligand 

binding but prevent receptor activation. Receptor activation (i.e., signaling) may be 
determined by techniques described herein or otherwise known in the art. For 
example, receptor activation can be determined by detecting the phosphorylation 
(e.g., tyrosine or serine/threonine) of the receptor or its substrate by 
20 immunoprecipitation followed by western blot analysis (for example, as described 
supra). In specific embodiments, antibodies are provided that inhibit ligand activity 
or receptor activity by at least 95%, at least 90%, at least 85%, at least 80%, at least 
75%, at least 70%, at least 60%, or at least 50% of the activity in absence of the 
antibody. 

25 The invention also features receptor-specific antibodies which both prevent 

ligand binding and receptor activation as well as antibodies that recognize the 
receptor-ligand complex, and, preferably, do not specifically recognize the unbound 
receptor or the unbound ligand. Likewise, included in the invention are neutralizing 
antibodies which bind the ligand and prevent binding of the ligand to the receptor, as 

30 well as antibodies which bind the ligand, thereby preventing receptor activation, but 
do not prevent the ligand from binding the receptor. Further included in the invention 
are antibodies which activate the receptor. These antibodies may act as receptor 
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agonists, i.e., potentiate or activate either all or a subset of the biological activities of 
the ligand-mediated receptor activation, for example, by inducing dimerization of the 
receptor. The antibodies may be specified as agonists, antagonists or inverse agonists 
for biological activities comprising the specific biological activities of the peptides of 
5 the invention disclosed herein. The above antibody agonists can be made using 

methods known in the art. See, e.g., PCT publication WO 96/40281; U.S. Patent No. 
5,811,097; Deng et al., Blood 92(6): 1981-1988 (1998); Chen et al., Cancer Res. 
58(16):3668-3678 (1998); Harrop et al., J. Immunol. 161(4): 1786-1794 (1998); Zhu 
et al., Cancer Res. 58(15):3209-3214 (1998); Yoon et al., J. Immunol. 160(7):3170- 

10 3179 (1998); Prat et al., J. Cell. Sci. 1 1 l(Pt2):237-247 (1998); Pitard et al., J. 

Immunol. Methods 205(2): 177-190 (1997); Liautard et al., Cytokine 9(4):233-241 
(1997); Carlson et al., J. Biol. Chem. 272(17): 1 1295-1 1301 (1997); Taryman et al., 
Neuron 14(4):755-762 (1995); Muller et al., Structure 6(9): 1 153-1 167 (1998); 
Bartunek et al., Cytokine 8(l):14-20 (1996) (which are all incorporated by reference 

15 herein in their entireties). 

Antibodies of the present invention may be used, for example, but not limited 
to, to purify, detect, and target the polypeptides of the present invention, including 
both in vitro and in vivo diagnostic and therapeutic methods. For example, the 
antibodies have use in immunoassays for qualitatively and quantitatively measuring 

20 levels of the polypeptides of the present invention in biological samples. See, e.g., 
Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory 
Press, 2nd ed. 1988) (incorporated by reference herein in its entirety). 

As discussed in more detail below, the antibodies of the present invention may 
be used either alone or in combination with other compositions. The antibodies may 

25 further be recombinantly fused to a heterologous polypeptide at the N- or C-terminus 
or chemically conjugated (including covalently and non-covalently conjugations) to 
polypeptides or other compositions. For example, antibodies of the present invention 
may be recombinantly fused or conjugated to molecules useful as labels in detection 
assays and effector molecules such as heterologous polypeptides, drugs, 

30 radionuclides, or toxins. See, e.g., PCT publications WO 92/08495; WO 91/14438; 
WO 89/12624; U.S. Patent No. 5,314,995; and EP 396,387. 
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The antibodies of the invention include derivatives that are modified, i.e, by 
the covalent attachment of any type of molecule to the antibody such that covalent 
attachment does not prevent the antibody from generating an anti-idiotypic response. 
For example, but not by way of limitation, the antibody derivatives include 
5 antibodies that have been modified, e.g., by glycosylation, acetylation, pegylation, 
phosphylation, amidation, derivatization by known protecting/blocking groups, 
proteolytic cleavage, linkage to a cellular ligand or other protein, etc. Any of 
numerous chemical modifications may be carried out by known techniques, 
including, but not limited to specific chemical cleavage, acetylation, formylation, 

10 metabolic synthesis of tunicamycin, etc. Additionally, the derivative may contain 
one or more non-classical amino acids. 

The antibodies of the present invention may be generated by any suitable 
method known in the art. Polyclonal antibodies to an antigen-of- interest can be 
produced by various procedures well known in the art. For example, a polypeptide of 

15 the invention can be administered to various host animals including, but not limited 
to, rabbits, mice, rats, etc. to induce the production of sera containing polyclonal 
antibodies specific for the antigen. Various adjuvants may be used to increase the 
immunological response, depending on the host species, and include but are not 
limited to, Freund's (complete and incomplete), mineral gels such as aluminum 

20 hydroxide, surface active substances such as lysolecithin, pluronic polyols, 

polyanions, peptides, oil emulsions, keyhole limpet hemocyanins, dinitrophenol, and 
potentially useful human adjuvants such as BCG (bacille Calmette-Guerin) and 
corynebacterium parvum. Such adjuvants are also well known in the art. 

Monoclonal antibodies can be prepared using a wide variety of techniques 

25 known in the art including the use of hybridoma, recombinant, and phage display 
technologies, or a combination thereof. For example, monoclonal antibodies can be 
produced using hybridoma techniques including those known in the art and taught, 
for example, in Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor 
Laboratory Press, 2nd ed. 1988); Hammerling, et al., in: Monoclonal Antibodies and 

30 T-Cell Hybridomas 563-681 (Elsevier, N.Y., 1981) (said references incorporated by 
reference in their entireties). The term "monoclonal antibody" as used herein is not 
limited to antibodies produced through hybridoma technology. The term 
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"monoclonal antibody" refers to an antibody that is derived from a single clone, 
including any eukaryotic, prokaryotic, or phage clone, and not the method by which it 
is produced. 

Methods for producing and screening for specific antibodies using hybridoma 
5 technology are routine and well known in the art and are discussed in detail in the 
Examples (e.g., Example 16). In a non-limiting example, mice can be immunized 
with a polypeptide of the invention or a cell expressing such peptide. Once an 
immune response is detected, e.g., antibodies specific for the antigen are detected in 
the mouse serum, the mouse spleen is harvested and splenocytes isolated. The 

10 splenocytes are then fused by well known techniques to any suitable myeloma cells, 
for example cells from cell line SP20 available from the ATCC. Hybridomas are 
selected and cloned by limited dilution. The hybridoma clones are then assayed by 
methods known in the art for cells that secrete antibodies capable of binding a 
polypeptide of the invention. Ascites fluid, which generally contains high levels of 

15 antibodies, can be generated by immunizing mice with positive hybridoma clones. 
Accordingly, the present invention provides methods of generating 
monoclonal antibodies as well as antibodies produced by the method comprising 
culturing a hybridoma cell secreting an antibody of the invention wherein, preferably, 
the hybridoma is generated by fusing splenocytes isolated from a mouse immunized 

20 with an antigen of the invention with myeloma cells and then screening the 

hybridomas resulting from the fusion for hybridoma clones that secrete an antibody 
able to bind a polypeptide of the invention. 

Antibody fragments which recognize specific epitopes may be generated by 
known techniques. For example, Fab and F(ab')2 fragments of the invention may be 

25 produced by proteolytic cleavage of immunoglobulin molecules, using enzymes such 
as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 fragments). 
F(ab')2 fragments contain the variable region, the light chain constant region and the 
CHI domain of the heavy chain. 

For example, the antibodies of the present invention can also be generated 

30 using various phage display methods known in the art. In phage display methods, 
functional antibody domains are displayed on the surface of phage particles which 
carry the polynucleotide sequences encoding them. In a particular embodiment, such 
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phage can be utilized to display antigen binding domains expressed from a repertoire 
or combinatorial antibody library (e.g., human or murine). Phage expressing an 
antigen binding domain that binds the antigen of interest can be selected or identified 
with antigen, e.g., using labeled antigen or antigen bound or captured to a solid 
5 surface or bead. Phage used in these methods are typically filamentous phage 
including fd and Ml 3 binding domains expressed from phage with Fab, Fv or 
disulfide stabilized Fv antibody domains recombinantly fused to either the phage 
gene III or gene VIII protein. Examples of phage display methods that can be used to 
make the antibodies of the present invention include those disclosed in Brinkman et 

10 al., J. Immunol. Methods 182:41-50 (1995); Ames et al., J. Immunol. Methods 

184:177-186 (1995); Kettleborough et al., Eur. J. Immunol. 24:952-958 (1994); Persic 
et al., Gene 187 9-18 (1997); Burton et al., Advances in Immunology 57:191-280 
(1994); PCT application No. PCT/GB91/01 134; PCT publications WO 90/02809; 
WO 91/10737; WO 92/01047; WO 92/18619; WO 93/11236; WO 95/15982; WO 

15 95/20401; and U.S. Patent Nos. 5,698,426; 5,223,409; 5,403,484; 5,580,717; 
5,427,908; 5,750,753; 5,821,047; 5,571,698; 5,427,908; 5,516,637; 5,780,225; 
5,658,727; 5,733,743 and 5,969,108; each of which is incorporated herein by 
reference in its entirety. 

As described in the above references, after phage selection, the antibody 

20 coding regions from the phage can be isolated and used to generate whole antibodies, 
including human antibodies, or any other desired antigen binding fragment, and 
expressed in any desired host, including mammalian cells, insect cells, plant cells, 
yeast, and bacteria, e.g., as described in detail below. For example, techniques to 
recombinantly produce Fab, Fab' and F(ab')2 fragments can also be employed using 

25 methods known in the art such as those disclosed in PCT publication WO 92/22324; 
Mullinax et al., BioTechniques 12(6):864-869 (1992); and Sawai et al., AJRI 34:26- 
34 (1995); and Better et al., Science 240:1041-1043 (1988) (said references 
incorporated by reference in their entireties). 

Examples of techniques which can be used to produce single-chain Fvs and 

30 antibodies include those described in U.S. Patents 4,946,778 and 5,258,498; Huston 
et al., Methods in Enzymology 203:46-88 (1991); Shu et al., PNAS 90:7995-7999 
(1993); and Skerraet al., Science 240:1038-1040 (1988). For some uses, including 
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in vivo use of antibodies in humans and in vitro detection assays, it may be preferable 
to use chimeric, humanized, or human antibodies. A chimeric antibody is a molecule 
in which different portions of the antibody are derived from different animal species, 
such as antibodies having a variable region derived from a murine monoclonal 

5 antibody and a human immunoglobulin constant region. Methods for producing 
chimeric antibodies are known in the art. See e.g., Morrison, Science 229:1202 
(1985); Oi et al., BioTechniques4:214 (1986); Gillies et al., (1989) J. Immunol. 
Methods 125:191-202; U.S. Patent Nos. 5,807,715; 4,816,567; and 4,816397, which 
are incorporated herein by reference in their entirety. Humanized antibodies are 

10 antibody molecules from non-human species antibody that binds the desired antigen 
having one or more complementarity determining regions (CDRs) from the non- 
human species and a framework regions from a human immunoglobulin molecule. 
Often, framework residues in the human framework regions will be substituted with 
the corresponding residue from the CDR donor antibody to alter, preferably improve, 

15 antigen binding. These framework substitutions are identified by methods well 
known in the art, e.g., by modeling of the interactions of the CDR and framework 
residues to identify framework residues important for antigen binding and sequence 
comparison to identify unusual framework residues at particular positions. (See, e.g., 
Queen et al., U.S. Patent No. 5,585,089; Riechmann et al., Nature 332:323 (1988), 

20 which are incorporated herein by reference in their entireties.) Antibodies can be 
humanized using a variety of techniques known in the art including, for example, 
CDR-grafting (EP 239,400; PCT publication WO 91/09967; U.S. Patent Nos. 
5,225,539; 5,530,101; and 5,585,089), veneering or resurfacing (EP 592,106; EP 
519,596; Padlan, Molecular Immunology 28(4/5):489-498 (1991); Studnicka et al., 

25 Protein Engineering 7(6):805-814 (1994); Roguska. et al., PNAS 91 :969-973 (1994)), 
and chain shuffling (U.S. Patent No. 5,565,332). 

Completely human antibodies are particularly desirable for therapeutic 
treatment of human patients. Human antibodies can be made by a variety of methods 
known in the art including phage display methods described above using antibody 

30 libraries derived from human immunoglobulin sequences. See also, U.S. Patent Nos. 
4,444,887 and 4,716,1 1 1; and PCT publications WO 98/46645, WO 98/50433, WO 
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98/24893, WO 98/16654, WO 96/34096, WO 96/33735, and WO 91/10741; each of 
which is incorporated herein by reference in its entirety. 

Human antibodies can also be produced using transgenic mice which are 
incapable of expressing functional endogenous immunoglobulins, but which can 
5 express human immunoglobulin genes. For example, the human heavy and light 
chain immunoglobulin gene complexes may be introduced randomly or by 
homologous recombination into mouse embryonic stem cells. Alternatively, the 
human variable region, constant region, and diversity region may be introduced into 
mouse embryonic stem cells in addition to the human heavy and light chain genes. 
10 The mouse heavy and light chain immunoglobulin genes may be rendered non- 
functional separately or simultaneously with the introduction of human 
immunoglobulin loci by homologous recombination. In particular, homozygous 
deletion of the JH region prevents endogenous antibody production. The modified 
embryonic stem cells are expanded and microinjected into blastocysts to produce 
15 chimeric mice. The chimeric mice are then bred to produce homozygous offspring 
which express human antibodies. The transgenic mice are immunized in the normal 
fashion with a selected antigen, e.g., all or a portion of a polypeptide of the invention. 
Monoclonal antibodies directed against the antigen can be obtained from the 
immunized, transgenic mice using conventional hybridoma technology. The human 
20 immunoglobulin transgenes harbored by the transgenic mice rearrange during B cell 
differentiation, and subsequently undergo class switching and somatic mutation. 
Thus, using such a technique, it is possible to produce therapeutically useful IgG, IgA, 
IgM and IgE antibodies. For an overview of this technology for producing human 
antibodies, see Lonberg and Huszar, Int. Rev. Immunol. 13:65-93 (1995). For a 
25 detailed discussion of this technology for producing human antibodies and human 
monoclonal antibodies and protocols for producing such antibodies, see, e.g., PCT 
publications WO 98/24893; WO 92/01047; WO 96/34096; WO 96/33735; European 
Patent No. 0 598 877; U.S. Patent Nos. 5,413,923; 5,625,126; 5,633,425; 5,569,825; 
5,661,016; 5,545,806; 5,814,318; 5,885,793; 5,916,771; and 5,939,598, which are 
30 incorporated by reference herein in their entirety. In addition, companies such as 
Abgenix; Inc. (Freemont, CA) and Genpharm (San Jose, CA) can be engaged to 
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provide human antibodies directed against a selected antigen using technology similar 
to that described above. 

Completely human antibodies which recognize a selected epitope can be 
generated using a technique referred to as "guided selection." In this approach a 
5 selected non-human monoclonal antibody, e.g., a mouse antibody, is used to guide the 
selection of a completely human antibody recognizing the same epitope. (Jespers et 
al., Bio/technology 12:899-903 (1988)). 

Further, antibodies to the polypeptides of the invention can, in turn, be utilized 
to generate anti-idiotype antibodies that "mimic" polypeptides of the invention using 

10 techniques well known to those skilled in the art. (See, e.g., Greenspan & Bona, 
FASEB J. 7(5):437-444; (1989) and Nissinoff, J. Immunol. 147(8):2429-2438 
(1991)). For example, antibodies which bind to and competitively inhibit polypeptide 
multimerization and/or binding of a polypeptide of the invention to a ligand can be 
used to generate anti-idiotypes that "mimic" the polypeptide multimerization and/or 

15 binding domain and, as a consequence, bind to and neutralize polypeptide and/or its 
ligand. Such neutralizing anti-idiotypes or Fab fragments of such anti-idiotypes can 
be used in therapeutic regimens to neutralize polypeptide ligand. For example, such 
anti-idiotypic antibodies can be used to bind a polypeptide of the invention and/or to 
bind its ligands/receptors, and thereby block its biological activity. 

20 

Polynucleotides Encoding Antibodies 

The invention further provides polynucleotides comprising a nucleotide 
sequence encoding an antibody of the invention and fragments thereof. The 
invention also encompasses polynucleotides that hybridize under stringent or lower 

25 stringency hybridization conditions, e.g., as defined supra, to polynucleotides that 
encode an antibody, preferably, that specifically binds to a polypeptide of the 
invention, preferably, an antibody that binds to a polypeptide having the amino acid 
sequence of SEQ ID NO: Y. 

The polynucleotides may be obtained, and the nucleotide sequence of the 

30 polynucleotides determined, by any method known in the art. For example, if the 

nucleotide sequence of the antibody is known, a polynucleotide encoding the antibody 
may be assembled from chemically synthesized oligonucleotides (e.g., as described 
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in Kutmeier et al., BioTechniques 17:242 (1994)), which, briefly, involves the 
synthesis of overlapping oligonucleotides containing portions of the sequence 
encoding the antibody, annealing and ligating of those oligonucleotides, and then 
amplification of the ligated oligonucleotides by PCR. 
5 Alternatively, a polynucleotide encoding an antibody may be generated from 

nucleic acid from a suitable source. If a clone containing a nucleic acid encoding a 
particular antibody is not available, but the sequence of the antibody molecule is 
known, a nucleic acid encoding the immunoglobulin may be chemically synthesized 
or obtained from a suitable source (e.g., an antibody cDNA library, or a cDNA library 

10 generated from, or nucleic acid, preferably poly A+ RNA, isolated from, any tissue 
or cells expressing the antibody, such as hybridoma cells selected to express an 
antibody of the invention) by PCR amplification using synthetic primers hybridizable 
to the 3' and 5' ends of the sequence or by cloning using an oligonucleotide probe 
specific for the particular gene sequence to identify, e.g., a cDNA clone from a 

1 5 cDNA library that encodes the antibody. Amplified nucleic acids generated by PCR 
may then be cloned into replicable cloning vectors using any method well known in 
the art. 

Once the nucleotide sequence and corresponding amino acid sequence of the 
antibody is determined, the nucleotide sequence of the antibody may be manipulated 

20 using methods well known in the art for the manipulation of nucleotide sequences, 
e.g., recombinant DNA techniques, site directed mutagenesis, PCR, etc. (see, for 
example, the techniques described in Sambrook et al., 1990, Molecular Cloning, A 
Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory, Cold Spring Harbor, 
NY and Ausubel et al., eds., 1998, Current Protocols in Molecular Biology, John 

25 Wiley & Sons, NY, which are both incorporated by reference herein in their 
entireties ), to generate antibodies having a different amino acid sequence, for 
example to create amino acid substitutions, deletions, and/or insertions. 

In a specific embodiment, the amino acid sequence of the heavy and/or light 
chain variable domains may be inspected to identify the sequences of the 

30 complementarity determining regions (CDRs) by methods that are well know in the 
art, e;g., by comparison to known amino acid sequences of other heavy and light 
chain variable regions to determine the regions of sequence hypervariability. Using 
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routine recombinant DNA techniques, one or more of the CDRs may be inserted 
within framework regions, e.g., into human framework regions to humanize a non- 
human antibody, as described supra. The framework regions may be naturally 
occurring or consensus framework regions, and preferably human framework regions 
5 (see, e.g., Chothia et al., J. Mol. Biol. 278: 457-479 (1998) for a listing of human 
framework regions). Preferably, the polynucleotide generated by the combination of 
the framework regions and CDRs encodes an antibody that specifically binds a 
polypeptide of the invention. Preferably, as discussed supra, one or more amino acid 
substitutions may be made within the framework regions, and, preferably, the amino 

10 acid substitutions improve binding of the antibody to its antigen. Additionally, such 
methods may be used to make amino acid substitutions or deletions of one or more 
variable region cysteine residues participating in an intrachain disulfide bond to 
generate antibody molecules lacking one or more intrachain disulfide bonds. Other 
alterations to the polynucleotide are encompassed by the present invention and within 

15 the skill of the art. 

In addition, techniques developed for the production of "chimeric antibodies" 
(Morrison et al., Proc. Natl. Acad. Sci. 81:851-855 (1984); Neuberger et al., Nature 
312:604-608 (1984); Takeda et al., Nature 314:452-454 (1985)) by splicing genes 
from a mouse antibody molecule of appropriate antigen specificity together with 

20 genes from a human antibody molecule of appropriate biological activity can be used. 
As described supra, a chimeric antibody is a molecule in which different portions are 
derived from different animal species, such as those having a variable region derived 
from a murine mAb and a human immunoglobulin constant region, e.g., humanized 
antibodies. 

25 Alternatively, techniques described for the production of single chain 

antibodies (U.S. Patent No. 4,946,778; Bird, Science 242:423- 42 (1988); Huston et 
al., Proc. Natl. Acad. Sci. USA 85:5879-5883 (1988); and Ward et al., Nature 
334:544-54 (1989)) can be adapted to produce single chain antibodies. Single chain 
antibodies are formed by linking the heavy and light chain fragments of the Fv region 

.30 via an amino acid bridge, resulting in a single chain polypeptide. Techniques for the 
assembly of functional Fv fragments in E. coli may also be used (Skerra et al., 
Science 242:1038- 1041 (1988)). 
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Methods of Producing Antibodies 

The antibodies of the invention can be produced by any method known in the 
art for the synthesis of antibodies, in particular, by chemical synthesis or preferably, 
5 by recombinant expression techniques. 

Recombinant expression of an antibody of the invention, or fragment, 
derivative or analog thereof, (e.g., a heavy or light chain of an antibody of the 
invention or a single chain antibody of the invention), requires construction of an 
expression vector containing a polynucleotide that encodes the antibody. Once a 

1 0 polynucleotide encoding an antibody molecule or a heavy or light chain of an 

antibody, or portion thereof (preferably containing the heavy or light chain variable 
domain), of the invention has been obtained, the vector for the production of the 
antibody molecule may be produced by recombinant DNA technology using 
techniques well known in the art. Thus, methods for preparing a protein by 

15 expressing a polynucleotide containing an antibody encoding nucleotide sequence are 
described herein. Methods which are well known to those skilled in the art can be 
used to construct expression vectors containing antibody coding sequences and 
appropriate transcriptional and translational control signals. These methods include, 
for example, in vitro recombinant DNA techniques, synthetic techniques, and in vivo 

20 genetic recombination. The invention, thus, provides replicable vectors comprising a 
nucleotide sequence encoding an antibody molecule of the invention, or a heavy or 
light chain thereof, or a heavy or light chain variable domain, operably linked to a 
promoter. Such vectors may include the nucleotide sequence encoding the constant 
region of the antibody molecule (see, e.g., PCT Publication WO 86/05807; PCT 

25 Publication WO 89/01036; and U.S. Patent No. 5,122,464) and the variable domain of 
the antibody may be cloned into such a vector for expression of the entire heavy or 
light chain. 

The expression vector is transferred to a host cell by conventional techniques 
and the transfected cells are then cultured by conventional techniques to produce an 
30 antibody of the invention. Thus, the invention includes host cells containing a 
polynucleotide encoding an antibody of the invention, or a heavy or light chain 
thereof, or a single chain antibody of the invention, operably linked to a heterologous 
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promoter. In preferred embodiments for the expression of double-chained antibodies, 
vectors encoding both the heavy and light chains may be co-expressed in the host cell 
for expression of the entire immunoglobulin molecule, as detailed below. 

A variety of host-expression vector systems may be utilized to express the 
5 antibody molecules of the invention. Such host-expression systems represent 

vehicles by which the coding sequences of interest may be produced and subsequently 
purified, but also represent cells which may, when transformed or transfected with 
the appropriate nucleotide coding sequences, express an antibody molecule of the 
invention in situ. These include but are not limited to microorganisms such as 

10 bacteria (e.g., E. coli, B. subtilis) transformed with recombinant bacteriophage DNA, 
plasmid DNA or cosmid DNA expression vectors containing antibody coding 
sequences; yeast (e.g., Saccharomyces, Pichia) transformed with recombinant yeast 
expression vectors containing antibody coding sequences; insect cell systems 
infected with recombinant virus expression vectors (e.g., baculovirus) containing 

15 antibody coding sequences; plant cell systems infected with recombinant virus 
expression vectors (e.g., cauliflower mosaic virus, CaMV; tobacco mosaic virus, 
TMV) or transformed with recombinant plasmid expression vectors (e.g., Ti plasmid) 
containing antibody coding sequences; or mammalian cell systems (e.g., COS, CHO, 
BHK, 293, 3T3 cells) harboring recombinant expression constructs containing 

20 promoters derived from the genome of mammalian cells (e.g., metallothionein 
promoter) or from mammalian viruses (e.g., the adenovirus late promoter; the 
vaccinia virus 7.5K promoter). Preferably, bacterial cells such as Escherichia coli, 
and more preferably, eukaryotic cells, especially for the expression of whole 
recombinant antibody molecule, are used for the expression of a recombinant 

25 antibody molecule. For example, mammalian cells such as Chinese hamster ovary 
cells (CHO), in conjunction with a vector such as the major intermediate early gene 
promoter element from human cytomegalovirus is an effective expression system for 
antibodies (Foecking et al., Gene 45:101 (1986); Cockett et al., Bio/Technology 8:2 
(1990)). 

30 In bacterial systems, a number of expression vectors may be advantageously 

selected depending upon the use intended for the antibody molecule being expressed. 
For example, when a large quantity of such a protein is to be produced, for the 
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generation of pharmaceutical compositions of an antibody molecule, vectors which 
direct the expression of high levels of fusion protein products that are readily purified 
may be desirable. Such vectors include, but are not limited, to the E. coli expression 
vector pUR278 (Ruther et ah, EMBO J. 2:1791 (1983)), in which the antibody coding 
5 sequence may be ligated individually into the vector in frame with the lac Z coding 
region so that a fusion protein is produced; pIN vectors (Inouye & Inouye, Nucleic 
Acids Res. 13:3101-3109 (1985); Van Heeke & Schuster, J. Biol. Chem. 24:5503- 
5509 (1989)); and the like. pGEX vectors may also be used to express foreign 
polypeptides as fusion proteins with glutathione S-transferase (GST). In general, such 
10 fusion proteins are soluble and can easily be purified from lysed cells by adsorption 
and binding to matrix glutathione-agarose beads followed by elution in the presence 
of free glutathione. The pGEX vectors are designed to include thrombin or factor Xa 
protease cleavage sites so that the cloned target gene product can be released from the 
GST moiety. 

15 In an insect system, Autographa californica nuclear polyhedrosis virus 

( AcNPV) is used as a vector to express foreign genes. The virus grows in 
Spodoptera frugiperda cells. The antibody coding sequence may be cloned 
individually into non-essential regions (for example the polyhedrin gene) of the virus 
and placed under control of an AcNPV promoter (for example the polyhedrin 

20 promoter). 

In mammalian host cells, a number of viral-based expression systems may be 
utilized. In cases where an adenovirus is used as an expression vector, the antibody 
coding sequence of interest may be ligated to an adenovirus transcription/translation 
control complex, e.g., the late promoter and tripartite leader sequence. This chimeric 

25 gene may then be inserted in the adenovirus genome by in vitro or in vivo 

recombination. Insertion in a non- essential region of the viral genome (e.g., region 
El or E3) will result in a recombinant virus that is viable and capable of expressing 
the antibody molecule in infected hosts, (e.g., see Logan & Shenk, Proc. Natl. Acad. 
Sci. USA 81:355-359 (1984)). Specific initiation signals may also be required for 

30 efficient translation of inserted antibody coding sequences. These signals include the 
ATG initiation codon and adjacent sequences. Furthermore, the initiation codon 
must be in phase with the reading frame of the desired coding sequence to ensure 
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translation of the entire insert. These exogenous translational control signals and 
initiation codons can be of a variety of origins, both natural and synthetic. The 
efficiency of expression may be enhanced by the inclusion of appropriate 
transcription enhancer elements, transcription terminators, etc. (see Bittner et al., 
5 Methods in Enzymol. 153:51-544 (1987)). 

In addition, a host cell strain may be chosen which modulates the expression 
of the inserted sequences, or modifies and processes the gene product in the specific 
fashion desired. Such modifications (e.g., glycosylation) and processing (e.g., 
cleavage) of protein products may be important for the function of the protein. 

10 Different host cells have characteristic and specific mechanisms for the post- 

translational processing and modification of proteins and gene products. Appropriate 
cell lines or host systems can be chosen to ensure the correct modification and 
processing of the foreign protein expressed. To this end, eukaryotic host cells which 
possess the cellular machinery for proper processing of the primary transcript, 

15 glycosylation, and phosphorylation of the gene product may be used. Such 

mammalian host cells include but are not limited to CHO, VERY, BHK, Hela, COS, 
MDCK, 293, 3T3, WI38, and in particular, breast cancer cell lines such as, for 
example, BT483, Hs578T, HTB2, BT20 and T47D, and normal mammary gland cell 
line such as, for example, CRL7030 and Hs578Bst. 

20 For long-term, high-yield production of recombinant proteins, stable 

expression is preferred. For example, cell lines which stably express the antibody 
molecule may be engineered. Rather than using expression vectors which contain 
viral origins of replication, host cells can be transformed with DNA controlled by 
appropriate expression control elements (e.g., promoter, enhancer, sequences, 

25 transcription terminators, polyadenylation sites, etc.), and a selectable marker. 

Following the introduction of the foreign DNA, engineered cells may be allowed to 
grow for 1-2 days in an enriched media, and then are switched to a selective media. 
The selectable marker in the recombinant plasmid confers resistance to the selection 
and allows cells to stably integrate the plasmid into their chromosomes and grow to 

30 form foci which in turn can be cloned and expanded into cell lines. This method may 
advantageously be used to engineer cell lines which express the antibody molecule. 
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Such engineered cell lines may be particularly useful in screening and evaluation of 
compounds that interact directly or indirectly with the antibody molecule. 

A number of selection systems may be used, including but not limited to the 
herpes simplex virus thymidine kinase (Wigler et al., Cell 1 1:223 (1977)), 
5 hypoxanthine-guanine phosphoribosyltransferase (Szybalska & Szybalski, Proc. Natl. 
Acad. Sci. USA 48:202 (1992)), and adenine phosphoribosyltransferase (Lowy et al., 
Cell 22:817 (1980)) genes can be employed in tk-, hgprt- or aprt- cells, respectively. 
Also, antimetabolite resistance can be used as the basis of selection for the following 
genes: dhfr, which confers resistance to methotrexate (Wigler et al., Natl. Acad. Sci. 

10 USA 77:357 (1980); O'Hare et al., Proc. Natl. Acad. Sci. USA 78:1527 (1981)); gpt, 
which confers resistance to mycophenolic acid (Mulligan & Berg, Proc. Natl. Acad. 
Sci. USA 78:2072 (1981)); neo, which confers resistance to the aminoglycoside G- 
418 Clinical Pharmacy 12:488-505; Wu and Wu, Biotherapy 3:87-95 (1991); 
Toistoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 

15 260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62: 191-217 
(1993); May, 1993, TIB TECH 1 1(5):155-215); and hygro, which confers resistance 
to hygromycin (Santerre et al., Gene 30: 147 (1984)). Methods commonly known in 
the art of recombinant DN A technology may be routinely applied to select the desired 
recombinant clone, and such methods are described, for example, in Ausubel et al. 

20 (eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); 

Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 
(1990); and in Chapters 12 and 13, Dracopoli et al. (eds), Current Protocols in 
Human Genetics, John Wiley & Sons, NY (1994); Colberre-Garapin et al., J. Mol. 
Biol. 150: 1 (1981), which are incorporated by reference herein in their entireties. 

25 The expression levels of an antibody molecule can be increased by vector 

amplification (for a review, see Bebbington and Hentschel, The use of vectors based 
on gene amplification for the expression of cloned genes in mammalian cells in DNA 
cloning, Vol.3. (Academic Press, New York, 1987)). When a marker in the vector 
system expressing antibody is amplifiable, increase in the level of inhibitor present in 

30 culture of host cell will increase the number of copies of the marker gene. Since the 
amplified region is associated with the antibody gene, production of the antibody will 
also increase (Crouse et al., Mol. Cell. Biol. 3:257 (1983)). 
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The host cell may be cotransfected with two expression vectors of the 
invention, the first vector encoding a heavy chain derived polypeptide and the second 
vector encoding a light chain derived polypeptide. The two vectors may contain 
identical selectable markers which enable equal expression of heavy and light chain 
5 polypeptides. Alternatively, a single vector may be used which encodes, and is 

capable of expressing, both heavy and light chain polypeptides. In such situations, 
the light chain should be placed before the heavy chain to avoid an excess of toxic 
free heavy chain (Proudfoot, Nature 322:52 (1986); Kohler, Proc. Natl. Acad. Sci. 
USA 77:2197 (1980)). The coding sequences for the heavy and light chains may 
10 comprise cDNA or genomic DNA. 

Once an antibody molecule of the invention has been produced by an animal, 
chemically synthesized, or recombinantly expressed, it may be purified by any 
method known in the art for purification of an immunoglobulin molecule, for 
example, by chromatography (e.g., ion exchange, affinity, particularly by affinity for 
15 the specific antigen after Protein A, and sizing column chromatography), 

centrifugation, differential solubility, or by any other standard technique for the 
purification of proteins. In addition, the antibodies of the present invention or 
fragments thereof can be fused to heterologous polypeptide sequences described 
herein or otherwise known in the art, to facilitate purification. 
20 The present invention encompasses antibodies recombinantly fused or 

chemically conjugated (including both covalently and non-covalently conjugations) 
to a polypeptide (or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 
90 or 100 amino acids of the polypeptide) of the present invention to generate fusion 
proteins. The fusion does not necessarily need to be direct, but may occur through 
25 linker sequences. The antibodies may be specific for antigens other than polypeptides 
(or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 90 or 100 amino 
acids of the polypeptide) of the present invention. For example, antibodies may be 
used to target the polypeptides of the present invention to particular cell types, either 
in vitro or in vivo, by fusing or conjugating the polypeptides of the present invention 
30 to antibodies specific for particular cell surface receptors. Antibodies fused or 

conjugated to the polypeptides of the present invention may also be used in in vitro 
immunoassays and purification methods using methods known in the art. See e.g., 
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Harbor et aL, supra, and PCT publication WO 93/21232; EP 439,095; Nararnura et 
aL, Immunol. Lett. 39:91-99 (1994); U.S. Patent 5,474,981; Gillies et aL, PNAS 
89:1428-1432 (1992); Fell et aL, J. Immunol. 146:2446-2452(1991), which are 
incorporated by reference in their entireties. 

5 The present invention further includes compositions comprising the 

polypeptides of the present invention fused or conjugated to antibody domains other 
than the variable regions. For example, the polypeptides of the present invention may 
be fused or conjugated to an antibody Fc region, or portion thereof. The antibody 
portion fused to a polypeptide of the present invention may comprise the constant 

10 region, hinge region, CHI domain, CH2 domain, and CH3 domain or any 

combination of whole domains or portions thereof. The polypeptides may also be 
fused or conjugated to the above antibody portions to form multimers. For example, 
Fc portions fused to the polypeptides of the present invention can form dimers 
through disulfide bonding between the Fc portions. Higher multimeric forms can be 

15 made by fusing the polypeptides to portions of IgA and IgM. Methods for fusing or 
conjugating the polypeptides of the present invention to antibody portions are known 
in the art. See, e.g., U.S. Patent Nos. 5,336,603; 5,622,929; 5,359,046; 5,349,053; 
5,447,851; 5,112,946; EP 307,434; EP 367,166; PCT publications WO 96/04388; WO 
91/06570; Ashkenazi et aL, Proc. Natl. Acad. Sci. USA 88:10535-10539 (1991); 

20 Zheng et aL, J. Immunol. 154:5590-5600 (1995); and Vil et aL, Proc. Natl. Acad. Sci. 
USA 89: 1 1337- 1 1341(1992) (said references incorporated by reference in their 
entireties). 

As discussed, supra, the polypeptides corresponding to a polypeptide, 
polypeptide fragment, or a variant of SEQ ID NO:Y may be fused or conjugated to 

25 the above antibody portions to increase the in vivo half life of the polypeptides or for 
use in immunoassays using methods known in the art. Further, the polypeptides 
corresponding to SEQ ID NO: Y may be fused or conjugated to the above antibody 
portions to facilitate purification. One reported example describes chimeric proteins 
consisting of the first two domains of the human CD4-polypeptide and various 

30 domains of the constant regions of the heavy or light chains of mammalian 

immunoglobulins. (EP 394,827; Traunecker et aL, Nature 331:84-86 (1988). The 
polypeptides of the present invention fused or conjugated to an antibody having 
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disulfide- linked dimeric structures (due to the IgG) may also be more efficient in 
binding and neutralizing other molecules, than the monomeric secreted protein or 
protein fragment alone. (Fountoulakis et al., J. Biochem. 270:3958-3964 (1995)). In 
many cases, the Fc part in a fusion protein is beneficial in therapy and diagnosis, and 
5 thus can result in, for example, improved pharmacokinetic properties. (EP A 
232.262). Alternatively, deleting the Fc part after the fusion protein has been 
expressed, detected, and purified, would be desired. For example, the Fc portion may 
hinder therapy and diagnosis if the fusion protein is used as an antigen for 
immunizations. In drug discovery, for example, human proteins, such as hIL-5, have 

10 been fused with Fc portions for the purpose of high-throughput screening assays to 
identify antagonists of hIL-5. (See, Bennett et al., J. Molecular Recognition 8:52-58 
(1995): Johansonet al., J. Biol. Chem. 270:9459-9471 (1995). 

Moreover, the antibodies or fragments thereof of the present invention can be 
fused to marker sequences, such as a peptide to facilitate purification. In preferred 

15 embodiments, the marker amino acid sequence is a hexa-histidine peptide, such as the 
tag provided in a pQE vector (Q1AGEN, Inc., 9259 Eton Avenue, Chatsworth, CA, 
9131 1), among others, many of which are commercially available. As described in 
Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for instance, hexa- 
histidine provides for convenient purification of the fusion protein. Other peptide tags 

20 useful for purification include, but are not limited to, the "HA" tag, which 

corresponds to an epitope derived from the influenza hemagglutinin protein (Wilson 
et aL, Cell 37:767 (1984)) and the "flag" tag. 

The present invention further encompasses antibodies or fragments thereof 
conjugated to a diagnostic or therapeutic agent. The antibodies can be used 

25 diagnostically to, for example, monitor the development or progression of a tumor as 
part of a clinical testing procedure to, e.g., determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling the antibody to a 
detectable substance. Examples of detectable substances include various enzymes, 
prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 

30 materials, radioactive materials, positron emitting metals using various positron 

emission tomographies, and nonradioactive paramagnetic metal ions. The detectable 
substance may be coupled or conjugated either directly to the antibody (or fragment 
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thereof) or indirectly, through an intermediate (such as, for example, a linker known 
in the art) using techniques known in the art. See, for example, U.S. Patent No. 
4,741,900 for metal ions which can be conjugated to antibodies for use as diagnostics 
according to the present invention. Examples of suitable enzymes include horseradish 
5 peroxidase, alkaline phosphatase, beta-galactosidase, or acetylcholinesterase; 
examples of suitable prosthetic group complexes include streptavidin/biotin and 
avidin/biotin; examples of suitable fluorescent materials include umbelliferone, 
fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine 
fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material 
10 includes luminol; examples of bioluminescent materials include luciferase, luciferin, 
and aequorin; and examples of suitable radioactive material include 1251, 1311, 1 1 lln 
or99Tc. 

Further, an antibody or fragment thereof may be conjugated to a therapeutic 
moiety such as a cytotoxin, e.g., a cytostatic or cytocidal agent, a therapeutic agent or 

15 a radioactive metal ion, e.g., alpha-emitters such as, for example, 213BL A cytotoxin 
or cytotoxic agent includes any agent that is detrimental to cells. Examples include 
paclitaxol, cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, 
etoposide, tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, 
dihydroxy anthracin dione, mitoxantrone, mithramycin, actinomycin D, 1- 

20 dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, propranolol, and 
puromycin and analogs or homologs thereof. Therapeutic agents include, but are not 
limited to, antimetabolites (e.g., methotrexate, 6-mercaptopurine, 6-thioguanine, 
cytarabine, 5-fluorouracil decarbazine), alkylating agents (e.g., mechlorethamine, 
thioepa chlorambucil, melphalan, carmustine (BSNU) and lomustine (CCNU), 

25 cyclothosphamide, busulfan, dibromomannitol, streptozotocin, mitomycin C, and cis- 
dichlorodiamine platinum (II) (DDP) cisplatin), anthracyclines (e.g., daunorubicin 
(formerly daunomycin) and doxorubicin), antibiotics (e.g., dactinomycin (formerly 
actinomycin), bleomycin, mithramycin, and anthramycin (AMC)), and anti-mitotic 
agents (e.g., vincristine and vinblastine). 

30 The conjugates of the invention can be used for modifying a given biological 

response, the therapeutic agent or drug moiety is not to be construed as limited to 
classical chemical therapeutic agents. For example, the drug moiety may be a protein 
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or polypeptide possessing a desired biological activity. Such proteins may include, 
for example, a toxin such as abrin, ricin A, pseudomonas exotoxin, or diphtheria 
toxin; a protein such as tumor necrosis factor, a-interferon, B-interferon, nerve growth 
factor, platelet derived growth factor, tissue plasminogen activator, an apoptotic 
5 agent, e.g., TNF-alpha, TNF-beta, AIM I (See, International Publication No. WO 
97/33899), AIM II (See, International Publication No. WO 97/3491 1), Fas Ligand 
(Takahashi et aL, Int. Immunol., 6:1567-1574 (1994)), VEGI (See, International 
Publication No. WO 99/23105), a thrombotic agent or an anti- angiogenic agent, e.g., 
angiostatin or endostatin; or, biological response modifiers such as, for example, 

10 lymphokines, interleukin- 1 ("IL-l"), interleukin-2 ("IL-2"), interleukin-6 ("IL-6"), 
granulocyte macrophage colony stimulating factor ("GM-CSF"), granulocyte colony 
stimulating factor ("G-CSF"), or other growth factors. 

Antibodies may also be attached to solid supports, which are particularly 
useful for immunoassays or purification of the target antigen. Such solid supports 

15 include, but are not limited to, glass, cellulose, polyacrylamide, nylon, polystyrene, 
polyvinyl chloride or polypropylene. 

Techniques for conjugating such therapeutic moiety to antibodies are well 
known, see, e.g., Arnon et aL, "Monoclonal Antibodies For Immunotargeting Of 
Drugs In Cancer Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld 

20 et al. (eds.), pp. 243-56 (Alan R. Liss, Inc. 1985); Hellstrom et aL, "Antibodies For 
Drug Delivery", in Controlled Drug Delivery (2nd Ed.), Robinson et al. (eds.), pp. 
623-53 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents 
In Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological And 
Clinical Applications, Pinchera et al. (eds.), pp. .475-506 (1985); "Analysis, Results, 

25 And Future Prospective Of The Therapeutic Use Of Radiolabeled Antibody In 

Cancer Therapy", in Monoclonal Antibodies For Cancer Detection And Therapy, 
Baldwin et al. (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al., "The 
Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates", Immunol. 
Rev. 62:119-58 (1982). 

30 Alternatively, an antibody can be conjugated to a second antibody to form an 

antibody heteroconjugate as described by Segal in U.S. Patent No. 4,676,980, which 
is incorporated herein by reference in its entirety. 
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An antibody, with or without a therapeutic moiety conjugated to it, 
administered alone or in combination with cytotoxic factor(s) and/or cytokine(s) can 
be used as a therapeutic. 



5 Immunophenotyping 

The antibodies of the invention may be utilized for immunophenotyping of 
cell lines and biological samples. The translation product of the gene of the present 
invention may be useful as a cell specific marker, or more specifically as a cellular 
marker that is differentially expressed at various stages of differentiation and/or 
10 maturation of particular cell types. Monoclonal antibodies directed against a specific 
epitope, or combination of epitopes, will allow for the screening of cellular 
populations expressing the marker. Various techniques can be utilized using 
- monoclonal antibodies to screen for cellular populations expressing the marker(s), and 
include magnetic separation using antibody-coated magnetic beads, "panning" with 
15 antibody attached to a solid matrix (i.e., plate), and flow cytometry (See, e.g., U.S. 
Patent 5,985,660; and Morrison et al t Cell 96:731-49 (1999)). 

These techniques allow for the screening of particular populations of cells, 
such as might be found with hematological malignancies (i.e. minimal residual 
disease (MRD) in acute leukemic patients) and "non-self 1 cells in transplantations to 
20 prevent Graft-versus-Host Disease (GVHD). Alternatively, these techniques allow for 
the screening of hematopoietic stem and progenitor cells capable of undergoing 
proliferation and/or differentiation, as might be found in human umbilical cord blood. 



Assays For Antibody Binding 

25 The antibodies of the invention may be assayed for immunospecific binding 

by any method known in the art. The immunoassays which can be used include but 
are not limited to competitive and non-competitive assay systems using techniques 
such as western blots, radioimmunoassays, ELISA (enzyme linked immunosorbent 
assay), "sandwich" immunoassays, immunoprecipitation assays, precipitin reactions, 

30 gel diffusion precipitin reactions, immunodiffusion assays, agglutination assays, 

complement-fixation assays, immunoradiometric assays, fluorescent immunoassays, 
protein A immunoassays, to name but a few. Such assays are routine and well 
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known in the art (see, e.g., Ausubel et al, eds, 1994, Current Protocols in Molecular 
Biology, Vol. 1, John Wiley & Sons, Inc., New York, which is incorporated by 
reference herein in its entirety). Exemplary immunoassays are described briefly 
below (but are not intended by way of limitation). 
5 Immunoprecipitation protocols generally comprise lysing a population of cells 

in a lysis buffer such as RIPA buffer (1% NP-40 or Triton X- 100, 1% sodium 
deoxycholate, 0.1% SDS, 0.15 M NaCl, 0.01 M sodium phosphate at pH 7.2, 1% 
Trasylol) supplemented with protein phosphatase and/or protease inhibitors (e.g., 
EDTA, PMSF, aprotinin, sodium vanadate), adding the antibody of interest to the cell 
10 lysate, incubating for a period of time (e.g., 1-4 hours) at 4° C, adding protein A 
and/or protein G sepharose beads to the cell lysate, incubating for about an hour or 
more at 4° C, washing the beads in lysis buffer and resuspending the beads in 
SDS/sample buffer. The ability of the antibody of interest to immunoprecipitate a 
particular antigen can be assessed by, e.g., western blot analysis. One of skill in the 
1 5 art would be knowledgeable as to the parameters that can be modified to increase the 
binding of the antibody to an antigen and decrease the background (e.g., pre-clearing 
the cell lysate with sepharose beads). For further discussion regarding 
immunoprecipitation protocols see, e.g., Ausubel et al, eds, 1994, Current Protocols in 
Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York at 10.16.1. 
20 Western blot analysis generally comprises preparing protein samples, 

electrophoresis of the protein samples in a polyacrylamide gel (e.g., 8%- 20% SDS- 
PAGE depending on the molecular weight of the antigen), transferring the protein 
sample from the polyacrylamide gel to a membrane such as nitrocellulose, PVDF or 
nylon, blocking the membrane in blocking solution (e.g., PBS with 3% BSA or non- 
25 fat milk), washing the membrane in washing buffer (e.g., PBS-Tween 20), blocking 
the membrane with primary antibody (the antibody of interest) diluted in blocking 
buffer, washing the membrane in washing buffer, blocking the membrane with a 
secondary antibody (which recognizes the primary antibody, e.g., an anti-human 
antibody) conjugated to an enzymatic substrate (e.g., horseradish peroxidase or 
30 alkaline phosphatase) or radioactive molecule (e.g., 32P or 1251) diluted in blocking 
buffer, washing the membrane in wash buffer, and detecting the presence of the 
antigen. One of skill in the art would be knowledgeable as to the parameters that can 
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be modified to increase the signal detected and to reduce the background noise. For 
further discussion regarding western blot protocols see, e.g., Ausubel et al, eds, 1994, 
Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York 
at 10.8.1. 

5 ELISAs comprise preparing antigen, coating the well of a 96 well microtiter 

plate with the antigen, adding the antibody of interest conjugated to a detectable 
compound such as an enzymatic substrate (e.g., horseradish peroxidase or alkaline 
phosphatase) to the well and incubating for a period of time, and detecting the 
presence of the antigen. In ELISAs the antibody of interest does not have to be 

10 conjugated to a detectable compound; instead, a second antibody (which recognizes 
the antibody of interest) conjugated to a detectable compound may be added to the 
well. Further, instead of coating the well with the antigen, the antibody may be 
coated to the well. In this case, a second antibody conjugated to a detectable 
compound may be added following the addition of the antigen of interest to the 

15 coated well. One of skill in the art would be knowledgeable as to the parameters that 
can be modified to increase the signal detected as well as other variations of ELISAs 
known in the art. For further discussion regarding ELISAs see, e.g., Ausubel et al, 
eds, 1994, Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., 
New York at 11.2.1. 

20 The binding affinity of an antibody to an antigen and the off-rate of an 

antibody-antigen interaction can be determined by competitive binding assays. One 
example of a competitive binding assay is a radioimmunoassay comprising the 
incubation of labeled antigen (e.g., 3H or 1251) with the antibody of interest in the 
presence of increasing amounts of unlabeled antigen, and the detection of the 

25 antibody bound to the labeled antigen. The affinity of the antibody of interest for a 
particular antigen and the binding off-rates can be determined from the data by 
scatchard plot analysis. Competition with a second antibody can also be determined 
using radioimmunoassays. In this case, the antigen is incubated with antibody of 
interest conjugated to a labeled compound (e.g., 3H or 1251) in the presence of 

30 increasing amounts of an unlabeled second antibody. 

Therapeutic Uses 
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The present invention is further directed to antibody-based therapies which 
involve administering antibodies of the invention to an animal, preferably a mammal, 
and most preferably a human, patient for treating one or more of the disclosed 
diseases, disorders, or conditions. Therapeutic compounds of the invention include, 
5 but are not limited to, antibodies of the invention (including fragments, analogs and 
derivatives thereof as described herein) and nucleic acids encoding antibodies of the 
invention (including fragments, analogs and derivatives thereof and anti-idiotypic 
antibodies as described herein). The antibodies of the invention can be used to treat, 
inhibit or prevent diseases, disorders or conditions associated with aberrant expression 

10 and/or activity of a polypeptide of the invention, including, but not limited to, any 
one or more of the diseases, disorders, or conditions described herein. The treatment 
and/or prevention of diseases, disorders, or conditions associated with aberrant 
expression and/or activity of a polypeptide of the invention includes, but is not 
limited to, alleviating symptoms associated with those diseases, disorders or 

15 conditions. Antibodies of the invention may be provided in pharmaceutical^ 
acceptable compositions as known in the art or as described herein. 

A summary of the ways in which the antibodies of the present invention may 
be used therapeutically includes binding polynucleotides or polypeptides of the 
present invention locally or systemically in the body or by direct cytotoxicity of the 

20 antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). 
Some of these approaches are described in more detail below. Armed with the 
teachings provided herein, one of ordinary skill in the art will know how to use the 
antibodies of the present invention for diagnostic, monitoring or therapeutic purposes 
without undue experimentation. 

25 The antibodies of this invention may be advantageously utilized in 

combination with other monoclonal or chimeric antibodies, or with lymphokines or 
hematopoietic growth factors (such as, e.g., IL-2, IL-3 and IL-7), for example, which 
serve to increase the number or activity of effector cells which interact with the 
antibodies. 

30 The antibodies of the invention may be administered alone or in combination 

with other types of treatments (e.g., radiation therapy, chemotherapy, hormonal 
therapy, immunotherapy and anti-tumor agents). Generally, administration of 



WO 00/56755 



124 



PCT/USOO/06830 



products of a species origin or species reactivity (in the case of antibodies) that is the 
same species as that of the patient is preferred. Thus, in a preferred embodiment, 
human antibodies, fragments derivatives, analogs, or nucleic acids, are administered 
to a human patient for therapy or prophylaxis. 
5 It is preferred to use high affinity and/or potent in vivo inhibiting and/or 

neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 
therapy of disorders related to polynucleotides or polypeptides, including fragments 
thereof, of the present invention. Such antibodies, fragments, or regions, will 

10 preferably have an affinity for polynucleotides or polypeptides of the invention, 
including fragments thereof. Preferred binding affinities include those with a 
dissociation constant or Kd less than 5 X 10 2 M, 10 2 M, 5 X 10 3 M, 10~ 3 M, 5 X 10* 4 
M, 10' 4 M, 5 X 10" 5 M, 10' 5 M, 5 X 10' 6 M, 10" 6 M, 5 X 10" 7 M, 10' 7 M, 5 X 10 8 M, 
10" 8 M,5X 10' 9 M, 10" 9 M, 5X 10 ,0 M, 10 10 M, 5X 10 n M, 10 n M, 5 X 10* 12 M, 10 

15 12 M, 5 X 10- 13 M, 10" 13 M, 5 X 10 14 M, 10' 4 M, 5 X 10 15 M, and 10 15 M. 

Gene Therapy 

In a specific embodiment, nucleic acids comprising sequences encoding 
antibodies or functional derivatives thereof, are administered to treat, inhibit or 

20 prevent a disease or disorder associated with aberrant expression and/or activity of a 
polypeptide of the invention, by way of gene therapy. Gene therapy refers to therapy 
performed by the administration to a subject of an expressed or expressible nucleic 
acid. In this embodiment of the invention, the nucleic acids produce their encoded 
protein that mediates a therapeutic effect. 

25 Any of the methods for gene therapy available in the art can be used according 

to the present invention/ Exemplary methods are described below. 

For general reviews of the methods of gene therapy, see Goldspiel et al., 
Clinical Pharmacy 12:488-505 (1993); Wu and Wu, Biotherapy 3:87-95 (1991); 
Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 

30 260;926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 

(1993); May, TIBTECH 1 1(5): 155-215 (1993). Methods commonly known in the art 
of recombinant DNA technology which can be used are described in Ausubel et al. 
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(eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); and 
Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 
(1990). 

In a preferred aspect, the compound comprises nucleic acid sequences 
5 encoding an antibody, said nucleic acid sequences being part of expression vectors 
that express the antibody or fragments or chimeric proteins or heavy or light chains 
thereof in a suitable host. In particular, such nucleic acid sequences have promoters 
operably linked to the antibody coding region, said promoter being inducible or 
constitutive, and, optionally, tissue- specific. In another particular embodiment, 
10 nucleic acid molecules are used in which the antibody coding sequences and any other 
desired sequences are flanked by regions that promote homologous recombination at a 
desired site in the genome, thus providing for intrachromosomal expression of the 
antibody encoding nucleic acids (Koller and Smithies, Proc. Natl. Acad. Sci. USA 
86:8932-8935 (1989); Zijlstra et al„ Nature 342:435-438 (1989). In specific 
15 embodiments, the expressed antibody molecule is a single chain antibody ; 

alternatively, the nucleic acid sequences include sequences encoding both the heavy 
and light chains, or fragments thereof, of the antibody. 

Delivery of the nucleic acids into a patient may be either direct, in which case 
the patient is directly exposed to the nucleic acid or nucleic acid- carrying vectors, or 
20 indirect, in which case, cells are first transformed with the nucleic acids in vitro, then 
transplanted into the patient. These two approaches are known, respectively, as in 
vivo or ex vivo gene therapy. 

In a specific embodiment, the nucleic acid sequences are directly administered 
in vivo, where it is expressed to produce the encoded product. This can be 
25 accomplished by any of numerous methods known in the art, e.g., by constructing 

them as part of an appropriate nucleic acid expression vector and administering it so 
that they become intracellular, e.g., by infection using defective or attenuated 
retrovirals or other viral vectors (see U.S. Patent No. 4,980,286), or by direct 
injection of naked DNA, or by use of microparticle bombardment (e.g., a gene gun; 
30 Biolistic, Dupont), or coating with lipids or cell-surface receptors or transfecting 
agents, encapsulation in liposomes, microparticles, or microcapsules, or by 
administering them in linkage to a peptide which is known to enter the nucleus, by 
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administering it in linkage to a ligand subject to receptor-mediated endocytosis (see, 
e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)) (which can be used to target 
cell types specifically expressing the receptors), etc. In another embodiment, nucleic 
acid-ligand complexes can be formed in which the ligand comprises a fusogenic viral 
5 peptide to disrupt endosomes, allowing the nucleic acid to avoid lysosomal 

degradation. In yet another embodiment, the nucleic acid can be targeted in vivo for 
cell specific uptake and expression, by targeting a specific receptor (see, e.g., PCT 
Publications WO 92/06180; WO 92/22635; WO92/20316; W093/14188, WO 
93/20221). Alternatively, the nucleic acid can be introduced intracellularly and 

10 incorporated within host cell DNA for expression, by homologous recombination 

(Koller and Smithies, Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); Zijlstra et al., 
Nature 342:435-438 (1989)). 

In a specific embodiment, viral vectors that contains nucleic acid sequences 
encoding an antibody of the invention are used. For example, a retroviral vector can 

15 be used (see Miller et al., Meth. Enzymol. 217:581-599 (1993)). These retroviral 
vectors contain the components necessary for the correct packaging of the viral 
genome and integration into the host cell DNA. The nucleic acid sequences encoding 
the antibody to be used in gene therapy are cloned into one or more vectors, which 
facilitates delivery of the gene into a patient. More detail about retroviral vectors can 

20 be found in Boesen et al., Biotherapy 6:291-302 (1994), which describes the use of a 
retroviral vector to deliver the mdrl gene to hematopoietic stem cells in order to 
make the stem cells more resistant to chemotherapy. Other references illustrating the 
use of retroviral vectors in gene therapy are: Clowes et al., J. Clin. Invest. 93:644- 
651 (1994); Kiem et al., Blood 83:1467-1473 (1994); Salmons and Gunzberg, Human 

25 Gene Therapy 4:129-141 (1993); and Grossman and Wilson, Curr. Opin. in Genetics 
and Devel , 3 : 1 1 0- 1 1 4 ( 1 993). 

Adenoviruses are other viral vectors that can be used in gene therapy. 
Adenoviruses are especially attractive vehicles for delivering genes to respiratory 
epithelia. Adenoviruses naturally infect respiratory epithelia where they cause a mild 

30 disease. Other targets for adenovirus-based delivery systems are liver, the central 
nervous system, endothelial cells, and muscle. Adenoviruses have the advantage of 
being capable of infecting non-dividing cells. Kozarsky and Wilson, Current 
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Opinion in Genetics and Development 3:499-503 (1993) present a review of 
adenovirus-based gene therapy. Bout et ah, Human Gene Therapy 5:3-10 (1994) 
demonstrated the use of adenovirus vectors to transfer genes to the respiratory 
epithelia of rhesus monkeys. Other instances of the use of adenoviruses in gene 
5 therapy can be found in Rosenfeld et ah, Science 252:431-434 (1991); Rosenfeld et 
ah, Cell 68:143- 155 (1992); Mastrangeli et ah, J. Clin. Invest. 91:225-234 (1993); 
PCT Publication W094/12649; and Wang, et ah, Gene Therapy 2:775-783 (1995). In 
a preferred embodiment, adenovirus vectors are used. 

Adeno-associated virus (AAV) has also been proposed for use in gene therapy 
10 (Walsh et ah, Proc. Soc. Exp. Biol. Med. 204:289-300 (1993); U.S. Patent No. 
5,436,146). 

Another approach to gene therapy involves transferring a gene to cells in 
tissue culture by such methods as electroporation, lipofection, calcium phosphate 
mediated transfection, or viral infection. Usually, the method of transfer includes the 

15 transfer of a selectable marker to the cells. The cells are then placed under selection 
to isolate those cells that have taken up and are expressing the transferred gene. 
Those cells are then delivered to a patient. 

In this embodiment, the nucleic acid is introduced into a cell prior to 
administration in vivo of the resulting recombinant cell. Such introduction can be 

20 carried out by any method known in the art, including but not limited to transfection, 
electroporation, microinjection, infection with a viral or bacteriophage vector 
containing the nucleic acid sequences, cell fusion, chromosome-mediated gene 
transfer, microcell-mediated gene transfer, spheroplast fusion, etc. Numerous 
techniques are known in the art for the introduction of foreign genes into cells (see, 

25 e.g., Loeffler and Behr, Meth. Enzymoh 217:599-618 (1993); Cohen et ah, Meth. 

Enzymol. 217:618-644 (1993); Cline, Pharmac. Ther. 29:69-92m (1985) and may be 
used in accordance with the present invention, provided that the necessary 
developmental and physiological functions of the recipient cells are not disrupted. 
The technique should provide for the stable transfer of the nucleic acid to the cell, so 

30 that the nucleic acid is expressible by the cell and preferably heritable and 
expressible by its cell progeny. 
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The resulting recombinant cells can be delivered to a patient by various 
methods known in the art. Recombinant blood cells (e.g., hematopoietic stem or 
progenitor cells) are preferably administered intravenously. The amount of cells 
envisioned for use depends on the desired effect, patient state, etc., and can be 
5 determined by one skilled in the art. 

Cells into which a nucleic acid can be introduced for purposes of gene therapy 
encompass any desired, available cell type, and include but are not limited to 
epithelial cells, endothelial cells, keratinocytes, fibroblasts, muscle cells, hepatocytes; 
blood cells such as Tlymphocytes, Blymphocytes, monocytes, macrophages, 
10 neutrophils, eosinophils, megakaryocytes, granulocytes; various stem or progenitor 

cells, in particular hematopoietic stem or progenitor cells, e.g., as obtained from bone 
marrow, umbilical cord blood, peripheral blood, fetal liver, etc. 

In a preferred embodiment, the cell used for gene therapy is autologous to the 

patient. 

15 In an embodiment in which recombinant cells are used in gene therapy, 

nucleic acid sequences encoding an antibody are introduced into the cells such that 
they are expressible by the cells or their progeny, and the recombinant cells are then 
administered in vivo for therapeutic effect. In a specific embodiment, stem or 
progenitor cells are used. Any stem and/or progenitor cells which can be isolated and 

20 maintained in vitro can potentially be used in accordance with this embodiment of 
the present invention (see e.g. PCT Publication WO 94/08598; Stemple and 
Anderson, Cell 71:973-985 (1992); Rheinwald, Meth. Cell Bio. 21A:229 (1980); and 
Pittelkow and Scott, Mayo Clinic Proc. 61:771 (1986)). 

In a specific embodiment, the nucleic acid to be introduced for purposes of 

25 gene therapy comprises an inducible promoter operably linked to the coding region, 
such that expression of the nucleic acid is controllable by controlling the presence or 
absence of the appropriate inducer of transcription. Demonstration of Therapeutic or 
Prophylactic Activity 

The compounds or pharmaceutical compositions of the invention are 

30 preferably tested in vitro, and then in vivo for the desired therapeutic or prophylactic 
activity, prior to use in humans. For example, in vitro assays to demonstrate the 
therapeutic or prophylactic utility of a compound or pharmaceutical composition 
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include, the effect of a compound on a cell line or a patient tissue sample. The effect 
of the compound or composition on the cell line and/or tissue sample can be 
determined utilizing techniques known to those of skill in the art including, but not 
limited to, rosette formation assays and cell lysis assays. In accordance with the 
5 invention, in vitro assays which can be used to determine whether administration of a 
specific compound is indicated, include in vitro cell culture assays in which a patient 
tissue sample is grown in culture, and exposed to or otherwise administered a 
compound, and the effect of such compound upon the tissue sample is observed. 

10 Therapeutic/Prophylactic Administration and Composition 

The invention provides methods of treatment, inhibition and prophylaxis by 
administration to a subject of an effective amount of a compound or pharmaceutical 
composition of the invention, preferably an antibody of the invention. In a preferred 
aspect, the compound is substantially purified (e.g., substantially free from 

15 substances that limit its effect or produce undesired side-effects). The subject is 

preferably an animal, including but not limited to animals such as cows, pigs, horses, 
chickens, cats, dogs, etc., and is preferably a mammal, and most preferably human. 

Formulations and methods of administration that can be employed when the 
compound comprises a nucleic acid or an immunoglobulin are described above; 

20 additional appropriate formulations and routes of administration can be selected from 
among those described herein below. 

Various delivery systems are known and can be used to administer a 
compound of the invention, e.g., encapsulation in liposomes, microparticles, 
microcapsules, recombinant cells capable of expressing the compound, receptor- 

25 mediated endocytosis (see, e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)), 
construction of a nucleic acid as part of a retroviral or other vector, etc. Methods of 
introduction include but are not limited to intradermal, intramuscular, intraperitoneal, 
intravenous, subcutaneous, intranasal, epidural, and oral routes. The compounds or 
compositions may be administered by any convenient route, for example by infusion 

30 or, bolus injection, by absorption through epithelial or mucocutaneous linings (e.g., 
oral mucosa, rectal and intestinal mucosa, etc.) and may be administered together 
with other biologically active agents. Administration can be systemic or local. In 
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addition, it may be desirable to introduce the pharmaceutical compounds or 
compositions of the invention into the central nervous system by any suitable route, 
including intraventricular and intrathecal injection; intraventricular injection may be 
facilitated by an intraventricular catheter, for example, attached to a reservoir, such 
5 as an Ommaya reservoir. Pulmonary administration can also be employed, e.g., by 
use of an inhaler or nebulizer, and formulation with an aerosolizing agent. 

In a specific embodiment, it may be desirable to administer the pharmaceutical 
compounds or compositions of the invention locally to the area in need of treatment; 
this may be achieved by, for example, and not by way of limitation, local infusion 

10 during surgery, topical application, e.g., in conjunction with a wound dressing after 
surgery, by injection, by means of a catheter, by means of a suppository, or by means 
of an implant, said implant being of a porous, non-porous, or gelatinous material, 
including membranes, such as sialastic membranes, or fibers. Preferably, when 
administering a protein, including an antibody, of the invention, care must be taken to 

15 use materials to which the protein does not absorb. 

In another embodiment, the compound or composition can be delivered in a 
vesicle, in particular a liposome (see Langer, Science 249:1527-1533 (1990); Treat et 
al., in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein 
and Fidler (eds.), Liss, New York, pp. 353- 365 (1989); Lopez-Berestein, ibid., pp. 

20 317-327; see generally ibid.) 

In yet another embodiment, the compound or composition can be delivered in 
a controlled release system. In one embodiment, a pump may be used (see Langer, 
supra; Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald et al., Surgery 
88:507 (1980); Saudek et al., N. Engl. J. Med. 321:574 (1989)). In another 

25 embodiment, polymeric materials can be used (see Medical Applications of 

Controlled Release, Langer and Wise (eds.), CRC Pres., Boca Raton, Florida (1974); 
Controlled Drug Bioavailability, Drug Product Design and Performance, Smolen and 
Ball (eds.), Wiley, New York (1984); Ranger and Peppas, J., Macromol. Sci. Rev. 
Macromol. Chem. 23:61 (1983); see also Levy et al., Science 228:190 (1985); During 

30 et al., Ann. Neurol. 25:351 (1989); Howard et al.; J.Neurosurg. 71:105 (1989)). In yet 
another embodiment, a controlled release system can be placed in proximity of the 
therapeutic target, i.e., the brain, thus requiring only a fraction of the systemic dose 
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(see, e.g., Goodson, in Medical Applications of Controlled Release, supra, vol. 2, pp. 
115-138 (1984)). 

Other controlled release systems are discussed in the review by Langer 
(Science 249:1527-1533 (1990)). 
5 In a specific embodiment where the compound of the invention is a nucleic 

acid encoding a protein, the nucleic acid can be administered in vivo to promote 
expression of its encoded protein, by constructing it as part of an appropriate nucleic 
acid expression vector and administering it so that it becomes intracellular, e.g., by 
use of a retroviral vector (see U.S. Patent No. 4,980,286), or by direct injection, or by 

10 use of microparticle bombardment (e.g., a gene gun; Biolistic, Dupont), or coating 
with lipids or cell-surface receptors or transfecting agents, or by administering it in 
linkage to a homeobox- like peptide which is known to enter the nucleus (see e.g., 
Joliot et al., Proc. Natl. Acad. Sci. USA 88:1864-1868 (1991)), etc. Alternatively, a 
nucleic acid can be introduced intracellularly and incorporated within host cell DNA 

15 for expression, by homologous recombination. 

The present invention also provides pharmaceutical compositions. Such 
compositions comprise a therapeutically effective amount of a compound, and a 
pharmaceutically acceptable carrier. In a specific embodiment, the term 
"pharmaceutically acceptable" means approved by a regulatory agency of the Federal . 

20 or a state government or listed in the U.S. Pharmacopeia or other generally recognized 
pharmacopeia for use in animals, and more particularly in humans. The term 
"carrier" refers to a diluent, adjuvant, excipient, or vehicle with which the therapeutic 
is administered. Such pharmaceutical carriers can be sterile liquids, such as water 
and oils, including those of petroleum, animal, vegetable or synthetic origin, such as 

25 peanut oil, soybean oil, mineral oil, sesame oil and the like. Water is a preferred 
carrier when the pharmaceutical composition is administered intravenously. Saline 
solutions and aqueous dextrose and glycerol solutions can also be employed as liquid 
carriers, particularly for injectable solutions. Suitable pharmaceutical excipients 
include starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, 

30 sodium stearate, glycerol monostearate, talc, sodium chloride, dried skim milk, 

glycerol, propylene, glycol, water, ethanol and the like. The composition, if desired, 
can also contain minor amounts of wetting or emulsifying agents, or pH buffering 
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agents. These compositions can take the form of solutions, suspensions, emulsion, 
tablets, pills, capsules, powders, sustained-release formulations and the like. The 
composition can be formulated as a suppository, with traditional binders and carriers 
such as triglycerides. Oral formulation can include standard carriers such as 
5 pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium 
saccharine, cellulose, magnesium carbonate, etc. Examples of suitable 
pharmaceutical carriers are described in "Remington's Pharmaceutical Sciences" by 
E.W. Martin. Such compositions will contain a therapeutically effective amount of 
the compound, preferably in purified form, together with a suitable amount of carrier 

10 so as to provide the form for proper administration to the patient. The formulation 
should suit the mode of administration. ■ . 3 ■ 

In a preferred embodiment, the composition is formulated in accordance with 
routine procedures as a pharmaceutical composition adapted for intravenous 
administration to human beings. Typically, compositions for intravenous 

15 administration are solutions in sterile isotonic aqueous buffer. Where necessary, the 
composition may also include a solubilizing agent and a local anesthetic such as 
lignocaine to ease pain at the site of the injection. Generally, the ingredients are 
supplied either separately or mixed together in unit dosage form, for example, as a dry 
lyophilized powder or water free concentrate in a hermetically sealed container such 

20 as an ampoule or sachette indicating the quantity of active agent. Where the 

composition is to be administered by infusion, it can be dispensed with an infusion 
bottle containing sterile pharmaceutical grade water or saline. Where the composition 
is administered by injection, an ampoule of sterile water for injection or saline can be 
provided so that the ingredients may be mixed prior to administration. 

25 The compounds of the invention can be formulated as neutral or salt forms. 

Pharmaceutically acceptable salts include those formed with anions such as those 
derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those 
formed with cations such as those derived from sodium, potassium, ammonium, 
calcium, ferric hydroxides, isopropylamine, triethylamine, 2-ethylamino ethanol, 

30 histidine, procaine, etc. 

The amount of the compound of the invention which will be effective in the 
treatment, inhibition and prevention of a disease or disorder associated with aberrant 
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expression and/or activity of a polypeptide of the invention can be determined by 
standard clinical techniques. In addition, in vitro assays may optionally be employed 
to help identify optimal dosage ranges. The precise dose to be employed in the 
formulation will also depend on the route of administration, and the seriousness of 
5 the disease or disorder, and should be decided according to the judgment of the 

practitioner and each patient's circumstances. Effective doses may be extrapolated 
from dose-response curves derived from in vitro or animal model test systems. 

For antibodies, the dosage administered to a patient is typically 0.1 mg/kg to 
100 mg/kg of the patient's body weight. Preferably, the dosage administered to a 

10 patient is between 0.1 mg/kg and 20 mg/kg of the patient's body weight, more 
preferably 1 mg/kg to 10 mg/kg of the patient's body weight. Generally, human 
antibodies have a longer half-life within the human body than antibodies from other 
species due to the immune response to the foreign polypeptides. Thus, lower dosages 
of human antibodies and less frequent administration is often possible. Further, the 

15 dosage and frequency of administration of antibodies of the invention may be 
reduced by enhancing uptake and tissue penetration (e.g., into the brain) of the 
antibodies by modifications such as, for example, lipidation. 

The invention also provides a pharmaceutical pack or kit comprising one or 
more containers filled with one or more of the ingredients of the pharmaceutical 

20 compositions of the invention. Optionally associated with such container(s) can be a 
notice in the form prescribed by a governmental agency regulating the manufacture, 
use or sale of pharmaceuticals or biological products, which notice reflects approval 
by the agency of manufacture, use or sale for human administration. Diagnosis and 
Imaging 

25 Labeled antibodies, and derivatives and analogs thereof, which specifically 

bind to a polypeptide of interest can be used for diagnostic purposes to detect, 
diagnose, or monitor diseases and/or disorders associated with the aberrant expression 
and/or activity of a polypeptide of the invention. The invention provides for the 
detection of aberrant expression of a polypeptide of interest, comprising (a) assaying 

30 the expression of the polypeptide of interest in cells or body fluid of an individual 
using one or more antibodies specific to the polypeptide interest and (b) comparing 
the level of gene expression with a standard gene expression level, whereby an 
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increase or decrease in the assayed polypeptide gene expression level compared to 
the standard expression level is indicative of aberrant expression. 

The invention provides a diagnostic assay for diagnosing a disorder, 
comprising (a) assaying the expression of the polypeptide of interest in cells or body 
5 fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of a particular disorder. With 
respect to cancer, the presence of a relatively high amount of transcript in biopsied 

10 tissue from an individual may indicate a predisposition for the development of the 
disease, or may provide a means for detecting the disease prior to the appearance of 
actual clinical symptoms. A more definitive diagnosis of this type may allow health 
professionals to employ preventative measures or aggressive treatment earlier 
thereby preventing the development or further progression of the cancer. 

1 5 Antibodies of the invention can be used to assay protein levels in a biological 

sample using classical immunohistological methods known to those of skill in the art 
(e.g., see Jalkanen, et ah, J. Cell. Biol. 101:976-985 (1985); Jalkanen, et al., J. Cell . 
Biol. 105:3087-3096 (1987)). Other antibody-based methods useful for detecting 
protein gene expression include immunoassays, such as the enzyme linked 

20 immunosorbent assay (ELISA) and the radioimmunoassay (RIA). Suitable antibody 
assay labels are known in the art and include enzyme labels, such as, glucose oxidase; 
radioisotopes, such as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), 
indium (1 12In), and technetium (99Tc); luminescent labels, such as luminol; and 
fluorescent labels, such as fluorescein and rhodamine, and biotin. 

25 One aspect of the invention is the detection and diagnosis of a disease or 

disorder associated with aberrant expression of a polypeptide of interest in an animal, 
preferably a mammal and most preferably a human. In one embodiment, diagnosis 
comprises: a) administering (for example, parenterally, subcutaneously, or 
intraperitoneally) to a subject an effective amount of a labeled molecule which 

30 specifically binds to the polypeptide of interest; b) waiting for a time interval 

following the administering for permitting the labeled molecule to preferentially 
concentrate at sites in the subject where the polypeptide is expressed (and for 
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unbound labeled molecule to be cleared to background level); c) determining 
background level; and d) detecting the labeled molecule in the subject, such that 
detection of labeled molecule above the background level indicates that the subject 
has a particular disease or disorder associated with aberrant expression of the 
5 polypeptide of interest. Background level can be determined by various methods 
including, comparing the amount of labeled molecule detected to a standard value 
previously determined for a particular system. 

It will be understood in the art that the size of the subject and the imaging 
system used will determine the quantity of imaging moiety needed to produce 

10 diagnostic images. In the case of a radioisotope moiety, for a human subject, the 

quantity of radioactivity injected will normally range from about 5 to 20 millicuries of 
99mTc. The labeled antibody or antibody fragment will then preferentially 
accumulate at the location of cells which contain the specific protein. In vivo tumor 
imaging is described in S.W. Burchiel et al., "Immunopharmacokinetics of 

15 Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Publishing Inc. (1982). 

Depending on several variables, including the type of label used and the mode 
of administration, the time interval following the administration for permitting the 

20 labeled molecule to preferentially concentrate at sites in the subject and for unbound 
labeled molecule to be cleared to background level is 6 to 48 hours or 6 to 24 hours or 
6 to 12 hours. In another embodiment the time interval following administration is 5 
to 20 days or 5 to 10 days. 

In an embodiment, monitoring of the disease or disorder is carried out by 

25 repeating the method for diagnosing the disease or disease, for example, one month 
after initial diagnosis, six months after initial diagnosis, one year after initial 
diagnosis, etc. 

Presence of the labeled molecule can be detected in the patient using methods 
known in the art for in vivo scanning. These methods depend upon the type of label 
30 used. Skilled artisans will be able to determine the appropriate method for detecting a 
particular label. Methods and devices that may be used in the diagnostic methods of 
the invention include, but are not limited to, computed tomography (CT), whole body 
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scan such as position emission tomography (PET), magnetic resonance imaging 
(MRI), and sonography. 

In a specific embodiment, the molecule is labeled with a radioisotope and is 
detected in the patient using a radiation responsive surgical instrument (Thurston et 
5 al., U.S. Patent No. 5,441,050). In another embodiment, the molecule is labeled with 
a fluorescent compound and is detected in the patient using a fluorescence responsive 
scanning instrument. In another embodiment, the molecule is labeled with a positron 
emitting metal and is detected in the patent using positron emission-tomography. In 
yet another embodiment, the molecule is labeled with a paramagnetic label and is 

10 detected in a patient using magnetic resonance imaging (MRI). Kits 

The present invention provides kits that can be used in the above methods. In 
one embodiment, a kit comprises an antibody of the invention, preferably a purified 
antibody, in one or more containers. In a specific embodiment, the kits of the present 
invention contain a substantially isolated polypeptide comprising an epitope which is 

15 specifically immunoreactive with an antibody included in the kit. Preferably, the kits 
of the present invention further comprise a control antibody which does not react with 
the polypeptide of interest. In another specific embodiment, the kits of the present 
invention contain a means for detecting the binding of an antibody to a polypeptide of 
interest (e.g., the antibody may be conjugated to a detectable substrate such as a 

20 fluorescent compound, an enzymatic substrate, a radioactive compound or a 

luminescent compound, or a second antibody which recognizes the first antibody may 
be conjugated to a detectable substrate). 

In another specific embodiment of the present invention, the kit is a diagnostic 
kit for use in screening serum containing antibodies specific against proliferative 

25 and/or cancerous polynucleotides and polypeptides. Such a kit may include a control 
antibody that does not react with the polypeptide of interest. Such a kit may include a 
substantially isolated polypeptide antigen comprising an epitope which is specifically 
immunoreactive with at least one anti-polypeptide antigen antibody. Further, such a 
kit includes means for detecting the binding of said antibody to the antigen (e.g., the 

30 antibody may be conjugated to a fluorescent compound such as fluorescein or 

rhodamine which can be detected by flow cytometry). In specific embodiments, the 
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kit may include a recombinantly produced or chemically synthesized polypeptide 
antigen. The polypeptide antigen of the kit may also be attached to a solid support. 

In a more specific embodiment the detecting means of the above-described kit 
includes a solid support to which said polypeptide antigen is attached. Such a kit may 
5 also include a non-attached reporter-labeled anti-human antibody. In this 

embodiment, binding of the antibody to the polypeptide antigen can be detected by 
binding of the said reporter-labeled antibody. 

In an additional embodiment, the invention includes a diagnostic kit for use in 
screening serum containing antigens of the polypeptide of the invention. The 

10 diagnostic kit includes a substantially isolated antibody specifically immunoreactive 
with polypeptide or polynucleotide antigens, and means for detecting the binding of 
the polynucleotide or polypeptide antigen to the antibody. In one embodiment, the 
antibody is attached to a solid support. In a specific embodiment, the antibody may be 
a monoclonal antibody. The detecting means of the kit may include a second, labeled 

15 monoclonal antibody. Alternatively, or in addition, the detecting means may include 
a labeled, competing antigen. 

In one diagnostic configuration, test serum is reacted with a solid phase 
reagent having a surface-bound antigen obtained by the methods of the present 
invention. After binding with specific antigen antibody to the reagent and removing 

20 unbound serum components by washing, the reagent is reacted with reporter-labeled 
an ti -human antibody to bind reporter to the reagent in proportion to the amount of 
bound anti-antigen antibody on the solid support. The reagent is again washed to 
remove unbound labeled antibody, and the amount of reporter associated with the 
reagent is determined. Typically, the reporter is an enzyme which is detected by 

25 incubating the solid phase in the presence of a suitable fluorometric, luminescent or 
colorimetric substrate (Sigma, St. Louis, MO). 

The solid surface reagent in the above assay is prepared by known techniques 
for attaching protein material to solid support material, such as polymeric beads, dip 
sticks, 96-well plate or filter material. These attachment methods generally include 

30 non-specific adsorption of the protein to the support or covalent attachment of the 
protein, typically through a free amine group, to a chemically reactive group on the 
solid support, such as an activated carboxyl, hydroxyl, or aldehyde group. 
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Alternatively, streptavidin coated plates can be used in conjunction witl\biotinylated 
antigen(s). 

Thus, the invention provides an assay system or kit for carrying out this 
diagnostic method. The kit generally includes a support with surface- bound 
5 recombinant antigens, and a reporter-labeled anti-human antibody for detecting 
surface-bound anti-antigen antibody. 

Fusion Proteins 

10 Any polypeptide of the present invention can be used to generate fusion 

proteins. For example, the polypeptide of the present invention, when fused to a 
second protein, can be used as an antigenic tag. Antibodies raised against the 
polypeptide of the present invention can be used to indirectly detect the second 
protein by binding to the polypeptide. Moreover, because secreted proteins target 

1 5 cellular locations based on trafficking signals, the polypeptides of the present 
invention can be used as targeting molecules once fused to other proteins. 

Examples of domains that can be fused to polypeptides of the present 
invention include not only heterologous signal sequences, but also other heterologous 
functional regions. The fusion does not necessarily need to be direct, but may occur 

20 through linker sequences. 

Moreover, fusion proteins may also be engineered to improve characteristics 
of the polypeptide of the present invention. For instance, a region of additional amino 
acids, particularly charged amino acids, may be added to the N-terminus of the 
polypeptide to improve stability and persistence during purification from the host cell 

25 or subsequent handling and storage. Also, peptide moieties may be added to the 
polypeptide to facilitate purification. Such regions may be removed prior to final 
preparation of the polypeptide. The addition of peptide moieties to facilitate handling 
of polypeptides are familiar and routine techniques in the art. 

Moreover, polypeptides of the present invention, including fragments, and 

30 specifically epitopes, can be combined with parts of the constant domain of 

immunoglobulins (IgA, IgE, IgG, IgM) or portions thereof (CHI, CH2, CH3, and any 
combination thereof, including both entire domains and portions thereof), resulting in 
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chimeric polypeptides. These fusion proteins facilitate purification and show an 
increased half-life in vivo. One reported example describes chimeric proteins 
consisting of the first two domains of the human CD4-polypeptide and various 
domains of the constant regions of the heavy or light chains of mammalian 
5 immunoglobulins. (EP A 394,827; Traunecker et al., Nature 331:84-86 (1988).) 

Fusion proteins having disulfide-linked dimeric structures (due to the IgG) can also be 
more efficient in binding and neutralizing other molecules, than the monomeric 
secreted protein or protein fragment alone. (Fountoulakis et al., J. Biochem. 
270:3958-3964(1995).) 

10 Similarly, EP-A-O 464 533 (Canadian counterpart 2045869) discloses fusion 

proteins comprising various portions of constant region of immunoglobulin molecules 
together with another human protein or part thereof. In many cases, the Fc part in a 
fusion protein is beneficial in therapy and diagnosis, and thus can result in, for 
example, improved pharmacokinetic properties. (EP-A 0232 262.) Alternatively, 

15 deleting the Fc part after the fusion protein has been expressed, detected, and purified, 
would be desired. For example, the Fc portion may hinder therapy and diagnosis if 
the fusion protein is used as an antigen for immunizations. In drug discovery, for 
example, human proteins, such as hIL-5, have been fused with Fc portions for the 
purpose of high-throughput screening assays to identify antagonists of hIL-5. (See, 

20 D. Bennett et al., J. Molecular Recognition 8:52-58 (1995); K. Johanson et al., J. Biol. 
Chem. 270:9459-9471 (1995).) 

Moreover, the polypeptides of the present invention can be fused to marker 
sequences, such as a peptide which facilitates purification of the fused polypeptide. 
In preferred embodiments, the marker amino acid sequence is a hexa-histidine 

25 peptide, such as the tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, 
Chatsworth, CA, 91311), among others, many of which are commercially available. 
As described in Gentz et al., Prcc. Natl. Acad. Sci. USA 86:821-824 (1989), for 
instance, hexa-histidine provides for convenient purification of the fusion protein. 
Another peptide tag useful for purification, the "HA" tag, corresponds to an epitope 

30 derived from the influenza hemagglutinin protein. (Wilson et al., Cell 37:767 
(1984).) . 
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Thus, any of these above fusions can be engineered using the polynucleotides 
or the polypeptides of the present invention. 

Vectors. Host Cells, and Protein Production 

5 The present invention also relates to vectors containing the polynucleotide of 

the present invention, host cells, and the production of polypeptides by recombinant 
techniques. The vector may be, for example, a phage, plasmid, viral, or retroviral 
vector. Retroviral vectors may be replication competent or replication defective. In 
the latter case, viral propagation generally will occur only in complementing host 
10 cells. 

The polynucleotides may be joined to a vector containing a selectable marker 
for. propagation in a host. Generally, a plasmid vector is introduced in a precipitate, 
such as a calcium phosphate precipitate, or in a complex with a charged lipid. If the 
vector is a virus, it may be packaged in vitro using an appropriate packaging cell line 

15 and then transduced into host cells. 

The polynucleotide insert should be operatively linked to an appropriate 
promoter, such as the phage lambda PL promoter, the E. coli lac, tip, phoA and tac 
promoters, the SV40 early and late promoters and promoters of retroviral LTRs, to 
name a few. Other suitable promoters will be known to the skilled artisan. The 

20 expression constructs will further contain sites for transcription initiation, termination, 
and, in the transcribed region, a ribosome binding site for translation. The coding 
portion of the transcripts expressed by the constructs will preferably include a 
translation initiating codon at the beginning and a termination codon (UAA, UGA or 
UAG) appropriately positioned at the end of the polypeptide to be translated. 

25 As indicated, the expression vectors will preferably include at least one 

selectable marker. Such markers include dihydrofolate reductase, G418 or neomycin 
resistance for eukaryotic cell culture and tetracycline, kanamycin or ampicillin 
resistance genes for culturing in E. coli and other bacteria. Representative examples 
of appropriate hosts include, but are not limited to, bacterial cells, such as E. coli, 

30 Streptomyces and Salmonella typhimurium cells; fungal cells, such as yeast cells; 
insect cells such as Drosophila S2 and Spodoptera Sf9 cells; animal cells such as 
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CHO, COS, 293, and Bowes melanoma cells; and plant cells. Appropriate culture 
mediums and conditions for the above-described host cells are known in the art. 

Among vectors preferred for use in bacteria include pQE70, pQE60 and pQE- 
9, available from QIAGEN, Inc.; pBluescript vectors, Phagescript vectors, pNH8A, 
5 pNH16a, pNH18A, pNH46A, available from Stratagene Cloning Systems, Inc.; and 
ptrc99a, pKK223-3, pKK233-3, pDR540, pRIT5 available from Pharmacia Biotech, 
Inc. Among preferred eukaryotic vectors are pWLNEO, pSV2CAT, pOG44, pXTl 
and pSG available from Stratagene; and pSVK3, pBPV, pMSG and pSVL available 
from Pharmacia, Other suitable vectors will be readily apparent to the skilled artisan. 

10 Introduction of the construct into the host cell can be effected by calcium 

phosphate transfection, DEAE-dextran mediated transfection, cationic lipid-mediated 
transfection, electroporation, transduction, infection, or other methods. Such methods 
are described in many standard laboratory manuals, such as Davis et ah, Basic 
Methods In Molecular Biology (1986). It is specifically contemplated that the 

15 polypeptides of the present invention may in fact be expressed by a host cell lacking a 
recombinant vector. 

A polypeptide of this invention can be recovered and purified from 
recombinant cell cultures by well-known methods including ammonium sulfate or 
ethanol precipitation, acid extraction, anion or cation exchange chromatography, 

20 phosphocellulose chromatography, hydrophobic interaction chromatography, affinity 
chromatography, hydroxy lapatite chromatography and lectin chromatography. Most 
preferably, high performance liquid chromatography ("HPLC") is employed for 
purification. 

Polypeptides of the present invention, and preferably the secreted form, can 
25 also be recovered from: products purified from natural sources, including bodily 
fluids, tissues and cells, whether directly isolated or cultured; products of chemical 
synthetic procedures; and products produced by recombinant techniques from a 
prokaryotic or eukaryotic host, including, for example, bacterial, yeast, higher plant, 
insect, and mammalian cells. Depending upon the host employed in a recombinant 
30 production procedure, the polypeptides of the present invention may be glycosylated 
or may be non-glycosylated. In addition, polypeptides of the invention may also 
include an initial modified methionine residue, in some cases as a result of host- 
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mediated processes. Thus, it is well known in the art that the N-terminal methionine 
encoded by the translation initiation codon generally is removed with high efficiency 

from any protein after translation in all eukaryotic cells. While the N-terminal 

> 

methionine on most proteins also is efficiently removed in most prokaryotes, for some 
5 proteins, this prokaryotic removal process is inefficient, depending on the nature of 
the amino acid to which the N-terminal methionine is covalently linked. 

In addition to encompassing host cells containing the vector constructs 
discussed herein, the invention also encompasses primary, secondary, and 
immortalized host cells of vertebrate origin, particularly mammalian origin, that have 

10 been engineered to delete or replace endogenous genetic material (e.g., coding 
- sequence), and/or to include genetic material (e.g., heterologous polynucleotide 
sequences) that is operably associated with the polynucleotides of the invention, and 
which activates, alters, and/or amplifies endogenous polynucleotides. For example, 
techniques known in the art may be used to operably associate heterologous control 

15 regions (e.g., promoter and/or enhancer) and endogenous polynucleotide sequences 
via homologous recombination, resulting in the formation of a new transcription unit 
(see, e.g., U.S. Patent No. 5,641,670, issued June 24, 1997; U.S. Patent No. 
5,733,761, issued March 31, 1998; International Publication No. WO 96/29411, 
published September 26, 1996; International Publication No. WO 94/12650, 

20 published August 4, 1994; Koller et al., Proc. Natl. Acad. Sci. USA 86:8932-8935 
(1989); and Zijlstra et al., Nature 342:435-438 (1989), the disclosures of each of 
which are incorporated by reference in their entireties). 

In addition, polypeptides of the invention can be chemically synthesized using 
techniques known in the art (e.g., see Creighton, 1983, Proteins: Structures and 

25 Molecular Principles, W.H. Freeman & Co., N.Y., and Hunkapiller et al., Nature, 
3 10: 105-1 1 1 (1984)). For example, a polypeptide corresponding to a fragment of a 
polypeptide sequence of the invention can be synthesized by use of a peptide 
synthesizer. Furthermore, if desired, nonclassical amino acids or chemical amino acid 
analogs can be introduced as a substitution or addition into the polypeptide sequence. 

30 Non-classical amino acids include, but are not limited to, to the D-isomers of the 
common amino acids, 2,4-diaminobutyric acid, a-amino isobutyric acid, 4- 
aminobutyric acid, Abu, 2-amino butyric acid, g-Abu, e-Ahx, 6-amino hexanoic acid, 
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Aib, 2-amino isobutyric acid, 3-amino propionic acid, ornithine, norleucine, 
norvaline, hydroxyproline, sarcosine, citrulline, homocitrulline, cysteic acid, t- 
butylglycine, t-butylalanine, phenylglycine, cyclohexylalanine, b-alanine, fluoro- 
amino acids, designer amino acids such as b-methyl amino acids, Ca-methyl amino 

5 acids, Na-methyl amino acids, and amino acid analogs in general. Furthermore, the 
amino acid can be D (dextrorotary) or L (levorotary). 

The invention encompasses polypeptides which are differentially modified 
during or after translation, e.g,, by glycosylation, acetylation, phosphorylation, 
amidation, derivatization by known protecting/blocking groups, proteolytic cleavage, 

10 linkage to an antibody molecule or other cellular ligand, etc. Any of numerous 

chemical modifications may be carried out by known techniques, including but not 
limited, to specific chemical cleavage by cyanogen bromide, trypsin, chymotrypsin, 
papain, V8 protease, NaBH 4 ; acetylation, formylation, oxidation, reduction; metabolic 
synthesis in the presence of tunicamycin; etc. 

15 Additional post-translational modifications encompassed by the invention 

include, for example, e.g., N-linked or O-linked carbohydrate chains, processing of 
N-terminal or C-terminal ends), attachment of chemical moieties to the amino acid 
backbone, chemical modifications of N-linked or O-linked carbohydrate chains, and 
addition or deletion of an N-terminal methionine residue as a result of procaryotic 

20 host cell expression. The polypeptides may also be modified with a detectable label, 
such as an enzymatic, fluorescent, isotopic or affinity label to allow for detection and 
isolation of the protein. 

Also provided by the invention are chemically modified derivatives of the 
polypeptides of the invention which may provide additional advantages such as 

25 increased solubility, stability and circulating time of the polypeptide, or decreased 
immunogenicity (see U.S. Patent NO: 4,179,337). The chemical moieties for 
derivitization may be selected from water soluble polymers such as polyethylene 
glycol, ethylene glycol/propylene glycol copolymers, carboxymethylcellulose, 
dextran, polyvinyl alcohol and the like. The polypeptides may be modified at random 

30 positions within the molecule, or at predetermined positions within the molecule and 
may include one, two, three or more attached chemical moieties. 
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The polymer may be of any molecular weight, and may be branched or 
unbranched. For polyethylene glycol, the preferred molecular weight is between 
about 1 kDa and about 100 kDa (the term "about" indicating that in preparations of 
polyethylene glycol, some molecules will weigh more, some less, than the stated 
5 molecular weight) for ease in handling and manufacturing. Other sizes may be used, 
depending on the desired therapeutic profile (e.g., the duration of sustained release 
desired, the effects, if any on biological activity, the ease in handling, the degree or 
lack of antigenicity and other known effects of the polyethylene glycol to a 
therapeutic protein or analog). 

10 The polyethylene glycol molecules (or other chemical moieties) should be 

attached to the protein with consideration of effects on functional or antigenic 
domains of the protein. There are a number of attachment methods available to those 
skilled in the art, e.g., EP 0 401 384, herein incorporated by reference (coupling PEG 
to G-CSF), see also Malik et al., Exp. Hematol. 20:1028-1035 (1992) (reporting 

1 5 pegylation of GM-CSF using tresyl chloride). For example, polyethylene glycol may 
be covalently bound through amino acid residues via a reactive group, such as, a free 
amino or carboxyl group. Reactive groups are those to which an activated 
polyethylene glycol molecule may be bound. The amino acid residues having a free 
amino group may include lysine residues and the N-terminal amino acid residues; 

20 those having a free carboxyl group may include aspartic acid residues glutamic acid 
residues and the C-terminal amino acid residue. Sulfhydryl groups may also be used 
as a reactive group for attaching the polyethylene glycol molecules. Preferred for 
therapeutic purposes is attachment at an amino group, such as attachment at the 
N-terminus or lysine group. 

25 One may specifically desire proteins chemically modified at the N-terminus. 

Using polyethylene glycol as an illustration of the present composition, one may 
select from a variety of polyethylene glycol molecules (by molecular weight, 
branching, etc.), the proportion of polyethylene glycol molecules to protein 
(polypeptide) molecules in the reaction mix, the type of pegylation reaction to be 

30 performed, and the method of obtaining the selected N-terminally pegylated protein. 
The method of obtaining the N-terminally pegylated preparation (i.e., separating this 
moiety from other monopegylated moieties if necessary) may be by purification of the 
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N-terminally pegylated material from a population of pegylated protein molecules. 
Selective proteins chemically modified at the N-terminus modification may be 
accomplished by reductive alkylation which exploits differential reactivity of different 
types of primary amino groups (lysine versus the N-terminal) available for 
5 derivatization in a particular protein. Under the appropriate reaction conditions, 

substantially selective derivatization of the protein at the N-terminus with a carbonyl 
group containing polymer is achieved. 

The polypeptides of the invention may be in monomers or multimers (i.e., 
dimers, trimers, tetramers and higher multimers). Accordingly, the present invention 

10 relates to monomers and multimers of the polypeptides of the invention, their 

preparation, and compositions (preferably. Therapeutics) containing them. In specific 
embodiments, the polypeptides of the invention are monomers, dimers, trimers or 
tetramers. In additional embodiments, the multimers of the invention are at least 
dimers, at least trimers, or at least tetramers. 

15 Multimers encompassed by the invention may be homomers or heteromers. 

As used herein, the term homomer, refers to a multimer containing only polypeptides 
corresponding to the amino acid sequence of SEQ ID NO: Y or encoded by the cDNA 
contained in a deposited clone (including fragments, variants, splice variants, and 
fusion proteins, corresponding to these polypeptides as described herein). These 

20 homomers may contain polypeptides having identical or different amino acid 

sequences. In a specific embodiment, a homomer of the invention is a multimer 
containing only polypeptides having an identical amino acid sequence. In another 
specific embodiment, a homomer of the invention is a multimer containing 
polypeptides having different amino acid sequences. In specific embodiments^ the 

25 multimer of the invention is a homodimer (e.g., containing polypeptides having 
identical or different amino acid sequences) or a homotrimer (e.g., containing 
polypeptides having identical and/or different amino acid sequences). In additional 
embodiments, the homomeric multimer of the invention is at least a homodimer, at 
least a homotrimer, or at least a homotetramer. 

30 As used herein, the term heteromer refers to a multimer containing one or 

more heterologous polypeptides (i.e., polypeptides of different proteins) in addition to 
the polypeptides of the invention. In a specific embodiment, the multimer of the 
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invention is a heterodimer, a heterotrimer, or a heterotetramer. In additional 
embodiments, the heteromeric multimer of the invention is at least a heterodimer, at 
least a heterotrimer, or at least a heterotetramer. 

Multimers of the invention may be the result of hydrophobic, hydrophilic, 
5 ionic and/or covalent associations and/or may be indirectly linked, by for example, 
liposome formation. Thus, in one embodiment, multimers of the invention, such as, 
for example, homodimers or homotrimers, are formed when polypeptides of the 
invention contact one another in solution. In another embodiment, heteromultimers of 
the invention, such as, for example, heterotrimers or heterotetramers, are formed 

10 when polypeptides of the invention contact antibodies to the polypeptides of the 

invention (including antibodies to the heterologous polypeptide sequence in a fusion 
protein of the invention) in solution. In other embodiments, multimers of the 
invention are formed by covalent associations with and/or between the polypeptides 
of the invention. Such covalent associations may involve one or more amino acid 

15 residues contained in the polypeptide sequence ( e.g., that recited in the sequence 
listing, or contained in the polypeptide encoded by a deposited clone). In one 
instance, the covalent associations are cross-linking between cysteine residues located 
within the polypeptide sequences which interact in the native (i.e., naturally 
occurring) polypeptide. In another instance, the covalent associations are the 

20 consequence of chemical or recombinant manipulation. Alternatively, such covalent 
associations may involve one or more amino acid residues contained in the 
heterologous polypeptide sequence in a fusion protein of the invention. 

In one example, covalent associations are between the heterologous sequence 
contained in a fusion protein of the invention (see, e.g., US Patent Number 

25 5,478,925). In a specific example, the covalent associations are between the 
heterologous sequence contained in an Fc fusion protein of the invention (as 
described herein). In another specific example, covalent associations of fusion 
proteins of the invention are between heterologous polypeptide sequence from 
another protein that is capable of forming covalently associated multimers, such as for 

30 example, oseteoprotegerin (see, e.g., International Publication NO: WO 98/49305, the 
contents of which are herein incorporated by reference in its entirety). In another 
embodiment, two or more polypeptides of the invention are joined through peptide 
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linkers. Examples include those peptide linkers described in U.S. Pat. No. 5,073,627 
(hereby incorporated by reference). Proteins comprising multiple polypeptides of the 
invention separated by peptide linkers may be produced using conventional 
recombinant DNA technology. 
5 Another method for preparing multimer polypeptides of the invention involves 

use of polypeptides of the invention fused to a leucine zipper or isoleucine zipper 
polypeptide sequence. Leucine zipper and isoleucine zipper domains are polypeptides 
that promote multimerization of the proteins in which they are found. Leucine 
zippers were originally identified in several DNA-binding proteins (Landschulz et al„ 

10 Science 240: 1759, (1988)), and have since been found in a variety of different 
proteins. Among the known leucine zippers are naturally occurring peptides and 
derivatives thereof that dimerize or trimerize. Examples of leucine zipper domains 
suitable for producing soluble multimeric proteins of the invention are those described 
in PCT application WO 94/10308, hereby incorporated by reference. Recombinant 

15 fusion proteins comprising a polypeptide of the invention fused to a polypeptide 

sequence that dimerizes or trimerizes in solution are expressed in suitable host cells, 
and the resulting soluble multimeric fusion protein is recovered from the culture 
supernatant using techniques known in the art. 

Trimeric polypeptides of the invention may offer the advantage of enhanced 

20 biological activity. Preferred leucine zipper moieties and isoleucine moieties are 

those that preferentially form trimers. One example is a leucine zipper derived from 
lung surfactant protein D (SPD), as described in Hoppe et al. (FEBS Letters 344: 191, 
(1994)) and in U.S. patent application Ser. No. 08/446,922, hereby incorporated by 
reference. Other peptides derived from naturally occurring trimeric proteins may be 

25 employed in preparing trimeric polypeptides of the invention. 

In another example, proteins of the invention are associated by interactions 
between Flag® polypeptide sequence contained in fusion proteins of the invention 
containing Flag® polypeptide seuqence. In a further embodiment, associations 
proteins of the invention are associated by interactions between heterologous 

30 polypeptide sequence contained in Flag® fusion proteins of the invention and anti- 
Flag® antibody. 
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The multimers of the invention may be generated using chemical techniques 
known in the art. For example, polypeptides desired to be contained in the multimers 
of the invention may be chemically cross-linked using linker molecules and linker 
molecule length optimization techniques known in the art (see, e.g., US Patent 
5 Number 5,478,925, which is herein incorporated by reference in its entirety). 

Additionally, multimers of the invention may be generated using techniques known in 
the art to form one or more inter-molecule cross-links between the cysteine residues 
located within the sequence of the polypeptides desired to be contained in the 
multimer (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 

10 reference in its entirety). Further, polypeptides of the invention may be routinely 

modified by the addition of cysteine or biotin to the C terminus or N-terminus of the 
polypeptide and techniques known in the art may be applied to generate multimers 
containing one or more of these modified polypeptides (see, e.g., US Patent Number 
5,478,925, which is herein incorporated by reference in its entirety). Additionally, 

15 techniques known in the art may be applied to generate liposomes containing the 

polypeptide components desired to be contained in the multimer of the invention (see, 
e.g., US Patent Number 5,478,925, which is herein incorporated by reference in its 
entirety). 

Alternatively, multimers of the invention may be generated using genetic 
20 engineering techniques known in the art. In one embodiment, polypeptides contained 
in multimers of the invention are produced recombinantly using fusion protein 
technology described herein or otherwise known in the art (see, e.g., US Patent 
Number 5,478,925, which is herein incorporated by reference in its entirety). In a 
specific embodiment, polynucleotides coding for a homodimer of the invention are 
25 generated by ligating a polynucleotide sequence encoding a polypeptide of the 

invention to a sequence encoding a linker polypeptide and then further to a synthetic 
polynucleotide encoding the translated product of the polypeptide in the reverse 
orientation from the original C-terminus to the N-terminus (lacking the leader 
sequence) (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
30 reference in its entirety). In another embodiment, recombinant techniques described 
herein or otherwise known in the art are applied to generate recombinant polypeptides 
of the invention which contain a transmembrane domain (or hyrophobic or signal 



WO 00/56755 PCT/US00/06830 

149 

peptide) and which can be incorporated by membrane reconstitution techniques into 
liposomes (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). 

5 Uses of the Polynucleotides 

Each of the polynucleotides identified herein can be used in numerous ways as 
reagents. The following description should be considered exemplary and utilizes 
known techniques. 

The polynucleotides of the present invention are useful for chromosome 
10 identification. There exists an ongoing need to identify new chromosome markers, 
since few chromosome marking reagents, based on actual sequence data (repeat 
polymorphisms), are presently available. Each polynucleotide of the present 
invention can be used as a chromosome marker. 

Briefly, sequences can be mapped to chromosomes by preparing PCR primers 
15 (preferably 15-25 bp) from the sequences shown in SEQ ID NO:X. Primers can be 
selected using computer analysis so that primers do not span more than one predicted 
exon in the genomic DNA. These primers are then used for PCR screening of 
somatic cell hybrids containing individual human chromosomes. Only those hybrids 
containing the human gene corresponding to the SEQ ID NO:X will yield an 
20 amplified fragment. 

Similarly, somatic hybrids provide a rapid method of PCR mapping the 
polynucleotides to particular chromosomes. Three or more clones can be assigned per 
day using a single thermal cycler. Moreover, sublocalization of the polynucleotides 
can be achieved with panels of specific chromosome fragments. Other gene mapping 
25 strategies that can be used include in situ hybridization, prescreening with labeled 
flow-sorted chromosomes, and preselection by hybridization to construct 
chromosome specific-cDNA libraries. 

Precise chromosomal location of the polynucleotides can also be achieved 
using fluorescence in situ hybridization (FISH) of a metaphase chromosomal spread. 
30 This technique uses polynucleotides as short as 500 or 600 bases; however, 

polynucleotides 2,000-4,000 bp are preferred. For a review of this technique, see 
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Verrna et al., "Human Chromosomes: a Manual of Basic Techniques," Pergamon 
Press, New York (1988). 

For chromosome mapping, the polynucleotides can be used individually (to 
mark a single chromosome or a single site on that chromosome) or in panels (for 
5 marking multiple sites and/or multiple chromosomes). Preferred polynucleotides 

correspond to the noncoding regions of the cDNAs because the coding sequences are 
more likely conserved within gene families, thus increasing the chance of cross 
hybridization during chromosomal mapping. 

Once a polynucleotide has been mapped to a precise chromosomal location, 

10 the physical position of the polynucleotide can be used in linkage analysis. Linkage 
analysis establishes coinheritance between a chromosomal location and presentation 
of a particular disease. (Disease mapping data are found, for example, in V. 
McKusick, Mendelian Inheritance in Man (available on line through Johns Hopkins 
University Welch Medical Library) .) Assuming 1 megabase mapping resolution and 

1 5 one gene per 20 kb, a cDN A precisely localized to a chromosomal region associated 
with the disease could be one of 50-500 potential causative genes. 

Thus, once coinheritance is established, differences in the polynucleotide and 
the corresponding gene between affected and unaffected individuals can be examined. 
First, visible structural alterations in the chromosomes, such as deletions or 

20 translocations, are examined in chromosome spreads or by PCR. If no structural 

alterations exist, the presence of point mutations are ascertained. Mutations observed 
in some or all affected individuals, but not in normal individuals, indicates that the 
mutation may cause the disease. However, complete sequencing of the polypeptide 
and the corresponding gene from several normal individuals is required to distinguish 

25 the mutation from a polymorphism. If a new polymorphism is identified, this 
polymorphic polypeptide can be used for further linkage analysis. 

Furthermore, increased or decreased expression of the gene in affected 
individuals as compared to unaffected individuals can be assessed using 
polynucleotides of the present invention. Any of these alterations (altered expression, 

30 chromosomal rearrangement, or mutation) can be used as a diagnostic or prognostic 
marker. - . 
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Thus, the invention also provides a diagnostic method useful during diagnosis 
of a disorder, involving measuring the expression level of polynucleotides of the 
present invention in cells or body fluid from an individual and comparing the 
measured gene expression level with a standard level of polynucleotide expression 
5 level, whereby an increase or decrease in the gene expression level compared to the 
standard is indicative of a disorder. 

In still another embodiment, the invention includes a kit for analyzing samples 
for the presence of proliferative and/or cancerous polynucleotides derived from a test 
subject. In a general embodiment, the kit includes at least one polynucleotide probe 

10 containing a nucleotide sequence that will specifically hybridize with a 

polynucleotide of the present invention and a suitable container. In a specific . 
embodiment, the kit includes two polynucleotide probes defining an internal region of 
the polynucleotide of the present invention, where each probe has one strand 
containing a 3Tmer-end internal to the region. In a further embodiment, the probes 

15 may be useful as primers for polymerase chain reaction amplification. 

Where a diagnosis of a disorder, has already been made according to 
conventional methods, the present invention is useful as a prognostic indicator, 
whereby patients exhibiting enhanced or depressed polynucleotide of the present 
invention expression will experience a worse clinical outcome relative to patients 

20 expressing the gene at a level nearer the standard level. 

By "measuring the expression level of polynucleotide of the present 
invention" is intended qualitatively or quantitatively measuring or estimating the level 
of the polypeptide of the present invention or the level of the mRNA encoding the 
polypeptide in a first biological sample either directly (e.g., by determining or 

25 estimating absolute protein level or mRNA level) or relatively (e.g., by comparing to 
the polypeptide level or mRNA level in a second biological sample). Preferably, the 
polypeptide level or mRNA level in the first biological sample is measured or 
estimated and compared to a standard polypeptide level or mRNA level, the standard 
being taken from a second biological sample obtained from an individual not having 

30 the disorder or being determined by averaging levels from a population of individuals 
not having a disorder. As will be appreciated in the art, once a standard polypeptide 
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level or mRNA level is known, it can be used repeatedly as a standard for 
comparison. 

By "biological sample" is intended any biological sample obtained from an 
individual, body fluid, cell line, tissue culture, or other source which contains the 
5 polypeptide of the present invention or mRNA. As indicated, biological samples 
include body fluids (such as semen, lymph, sera, plasma, urine, synovial fluid and 
spinal fluid) which contain the polypeptide of the present invention, and other tissue 
sources found to express the polypeptide of the present invention. Methods for 
obtaining tissue biopsies and body fluids from mammals are well known in the art. 
10 Where the biological sample is to include mRNA, a tissue biopsy is the preferred 
source. 

The method(s) provided above may preferrably be applied in a diagnostic 
method and/or kits in which polynucleotides and/or polypeptides are attached to a 
solid support. In one exemplary method, the support may be a "gene chip" or a 

15 "biological chip" as described in US Patents 5,837,832, 5,874,219, and 5,856,174. 
Further, such a gene chip with polynucleotides of the present invention attached may 
be used to identify polymorphisms between the polynucleotide sequences, with 
polynucleotides isolated from a test subject. The knowledge of such polymorphisms 
(i.e. their location, as well as, their existence) would be beneficial in identifying 

20 disease loci for many disorders, including cancerous diseases and conditions. Such a 
method is described in US Patents 5,858,659 and 5,856,104. The US Patents 
referenced supra are hereby incorporated by reference in their entirety herein. 

The present invention encompasses polynucleotides of the present invention 
that are chemically synthesized, or reproduced as peptide nucleic acids (PNA), or 

25 according to other methods known in the art. The use of PNAs would serve as the 
preferred form if the polynucleotides are incorporated onto a solid support, or gene 
chip. For the purposes of the present invention, a peptide nucleic acid (PNA) is a 
polyamide type of DNA analog and the monomeric units for adenine, guanine, 
thymine and cytosine are available commercially (Perceptive Biosystems). Certain 

30 components of DNA, such as phosphorus, phosphorus oxides, or deoxyribose 

derivatives, are not present in PNAs. As disclosed by P. E. Nielsen, M. Egholm, R. H. 
Berg and O. Buchardt, Science 254, 1497 (1991); and M. Egholm, O. Buchardt, 
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L.Christensen, C. Behrens, S. M. Freier, D. A. Driver, R. H. Berg, S. K. Kim, B. 
Norden, and P. E. Nielsen, Nature 365, 666 (1993), PNAs bind specifically and 
tightly to complementary DNA strands and are not degraded by nucleases. In fact, 
PNA binds more strongly to DNA than DNA itself does. This is probably because 

5 there is no electrostatic repulsion between the two strands, and also the polyamide 
backbone is more flexible. Because of this, PNA/DNA duplexes bind under a wider 
range of stringency conditions than DNA/DNA duplexes, making it easier to perform 
multiplex hybridization. Smaller probes can be used than with DNA due to the strong 
binding. In addition, it is more likely that single base mismatches can be determined 

10 with PNA/DNA hybridization because a single mismatch in a PNA/DNA 15-mer 

lowers the melting point (T.sub.m) by 8°-20° C, vs. 4°-16° C for the DNA/DNA 15- 
mer duplex. Also, the absence of charge groups in PNA means that hybridization can 
be done at low ionic strengths and reduce possible interference by salt during the 
analysis. 

15 The present invention is useful for detecting cancer in mammals. In particular 

the invention is useful during diagnosis of pathological cell proliferative neoplasias 
which include, but are not limited to: acute myelogenous leukemias including acute 
monocytic leukemia, acute myeloblastic leukemia, acute promyelocytic leukemia, 
acute myelomonocytic leukemia, acute erythroleukemia, acute megakaryocytic 

20 leukemia, and acute undifferentiated leukemia, etc.; and chronic myelogenous 
leukemias including chronic myelomonocytic leukemia, chronic granulocytic 
leukemia, etc. Preferred mammals include monkeys, apes, cats, dogs, cows, pigs, 
horses, rabbits and humans. Particularly preferred are humans. 

Pathological cell proliferative disorders are often associated with inappropriate 

25 activation of proto-oncogenes. (Gelmann, E. P. et al., "The Etiology of Acute 

Leukemia: Molecular Genetics and Viral Oncology," in Neoplastic Diseases of the 
Blood, Vol 1., Wiernik, P. H. et al. eds., 161-182 (1985)). Neoplasias are now 
believed to result from the qualitative alteration of a normal cellular gene product, or 
from the quantitative modification of gene expression by insertion into the 

30 chromosome of a viral sequence, by chromosomal translocation of a gene to a more 
actively transcribed region, or by some other mechanism.- (Gelmann et al., supra) It 
is likely that mutated or altered expression of specific genes is involved in the 
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pathogenesis of some leukemias, among other tissues and cell types. (Gelmann et aL, 
supra) Indeed, the human counterparts of the oncogenes involved in some animal 
neoplasias have been amplified or translocated in some cases of human leukemia and 
carcinoma. (Gelmann et al., supra) 
5 For example, c-myc expression is highly amplified in the non-lymphocytic leukemia 
cell line HL-60. When HL-60 cells are chemically induced to stop proliferation, the 
level of c-myc is found to be downregulated. (International Publication Number WO 
91/15580) However, it has been shown that exposure of HL-60 cells to a DNA 
construct that is complementary to the 5' end of c-myc or c-myb blocks translation of 

10 the corresponding mRNAs which downregulates expression of the c-myc or c-myb 
proteins and causes arrest of cell proliferation and differentiation of the treated cells. 
(International Publication Number WO 91/15580; Wickstrom et aL, Proc. Natl. Acad. 
Sci. 85:1028 (1988); Anfossi et aL, Proc. Natl. Acad. Sci. 86:3379 (1989)). However, 
the skilled artisan would appreciate the present invention's usefulness would not be 

15 limited to treatment of proliferative disorders of hematopoietic cells and tissues, in 
light of the numerous cells and cell types of varying origins which are known to 
exhibit proliferative phenotypes. 

In addition to the foregoing, a polynucleotide can be used to control gene 
expression through triple helix formation or antisense DNA or RNA. Antisense 

20 techniques are discussed, for example, in Okano, J. Neurochem. 56: 560 (1991); 

"Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression,CRCPress, Boca 
Raton, FL (1988). Triple helix formation is discussed in, for instance Lee et aL, 
Nucleic Acids Research 6: 3073 (1979); Cooney et aL, Science 241: 456 (1988); and 
Dervan et aL, Science 251: 1360 (1991). Both methods rely on binding of the 

25 polynucleotide to a complementary DNA or RNA. For these techniques, preferred 
polynucleotides are usually oligonucleotides 20 to 40 bases in length and 
complementary to either the region of the gene involved in transcription (triple helix - 
see Lee et aL, Nucl. Acids Res. 6:3073 (1979); Cooney et aL, Science 241:456 
(1988); and Dervan et aL, Science 251:1360 (1991) ) or to the mRNA itself (antisense 

30 - Okano, J. Neurochem. 56:560 ( 199 1 ); Oligodeoxy-nucleotides as Antisense 

Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988).) Triple helix 
formation optimally results in a shut-off of RNA transcription from DNA, while 
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antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques are effective in model systems, and the information 
disclosed herein can be used to design antisense or triple helix polynucleotides in an 
effort to treat disease. 

5 Polynucleotides of the present invention are also useful in gene therapy. One 

goal of gene therapy is to insert a normal gene into an organism having a defective 
gene, in an effort to correct the genetic defect. The polynucleotides disclosed in the 
present invention offer a means of targeting such genetic defects in a highly accurate 
manner. Another goal is to insert a new gene that was not present in the host genome, 

10 thereby producing a new trait in the host cell. 

The polynucleotides are also useful for identifying individuals from minute 
biological samples. The United States military, for example, is considering the use of 
restriction fragment length polymorphism (RFLP) for identification of its personnel. 
In this technique, an individual's genomic DNA is digested with one or more 

1 5 restriction enzymes, and probed on a Southern blot to yield unique bands for 

identifying personnel. This method does not suffer from the current limitations of 
"Dog Tags" which can be lost, switched, or stolen, making positive identification 
difficult. The polynucleotides of the present invention can be used as additional DNA 
markers for RFLP. 

20 The polynucleotides of the present invention can also be used as an alternative 

to RFLP, by determining the actual base-by-base DNA sequence of selected portions 
of an individual's genome. These sequences can be used to prepare PCR primers for 
amplifying and isolating such selected DNA, which can then be sequenced. Using 
this technique, individuals can be identified because each individual will have a 

25 unique set of DNA sequences. Once an unique ID database is established for an 

individual, positive identification of that individual, living or dead, can be made from 
extremely small tissue samples. 

Forensic biology also benefits from using DNA-based identification 
techniques as disclosed herein. DNA sequences taken from very small biological 

30 samples such as tissues, e.g., hair or skin, or body fluids, e.g., blood, saliva, semen, 
synovial fluid, amniotic fluid, breast milk, lymph, pulmonary sputum or 
surfactant,urine,fecal matter, etc., can be amplified using PCR. In one prior art 
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technique, gene sequences amplified from polymorphic loci, such as DQa class II 
HLA gene, are used in forensic biology to identify individuals. (Erlich, H., PCR 
Technology, Freeman and Co. (1992).) Once these specific polymorphic loci are 
amplified, they are digested with one or more restriction enzymes, yielding an 
5 identifying set of bands on a Southern blot probed with DNA corresponding to the 
DQa class II HLA gene. Similarly, polynucleotides of the present invention can be 
used as polymorphic markers for forensic purposes. 

There is also a need for reagents capable of identifying the source of a 
particular tissue. Such need arises, for example, in forensics when presented with 
10 tissue of unknown origin. Appropriate reagents can comprise, for example, DNA 
probes or primers specific to particular tissue prepared from the sequences of the 
present invention. Panels of such reagents can identify tissue by species and/or by 
organ type. In a similar fashion, these reagents can be used to screen tissue cultures 
for contamination. 

15 In the very least, the polynucleotides of the present invention can be used as 

molecular weight markers on Southern gels, as diagnostic probes for the presence of a 
specific mRNA in a particular cell type, as a probe to "subtract-out" known sequences 
in the process of discovering novel polynucleotides, for selecting and making 
oligomers for attachment to a "gene chip" or other support, to raise anti-DNA 

20 antibodies using DNA immunization techniques, and as an antigen to elicit an 
immune response. 

Uses of the Polypeptides 

Each of the polypeptides identified herein can be used in numerous ways. The 
25 following description should be considered exemplary and utilizes known techniques. 

A polypeptide of the present invention can be used to assay protein levels in a 
biological sample using antibody-based techniques. For example, protein expression 
in tissues can be studied with classical immunohistological methods. (Jalkanen, M., 
et al,, J. Cell. Biol. 101:976-985 (1985); Jalkanen, M., et al., J. Cell . Biol. 105:3087- 
30 3096 (1987).) Other antibody-based methods useful for detecting protein gene 

expression include immunoassays, such as the enzyme linked immunosorbent assay 
(ELISA) and the radioimmunoassay (RIA). Suitable antibody assay labels are known 
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in the art and include enzyme labels, such as, glucose oxidase, and radioisotopes, such 
as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), indium ( 1 12In), and 
technetium (99mTc), and fluorescent labels, such as fluorescein and rhodamine, and 
biotin. 

5 In addition to assaying secreted protein levels in a biological sample, proteins 

can also be detected in vivo by imaging. Antibody labels or markers for in vivo 
imaging of protein include those detectable by X -radiography, NMR or ESR. For X- 
radiography, suitable labels include radioisotopes such as barium or cesium, which 
emit detectable radiation but are not overtly harmful to the subject. Suitable markers 

10 for NMR and ESR include those with a detectable characteristic spin, such as 

deuterium, which may be incorporated into the antibody by labeling of nutrients for 
the relevant hybridoma. 

A protein-specific antibody or antibody fragment which has been labeled with 
an appropriate detectable imaging moiety, such as a radioisotope (for example, 1311, 

15 1 12In, 99mTc), a radio-opaque substance, or a material detectable by nuclear 

magnetic resonance, is introduced (for example, parenterally, subcutaneously, or 
intraperitoneally) into the mammal. It will be understood in the art that the size of the 
subject and the imaging system used will determine the quantity of imaging moiety 
needed to produce diagnostic images. In the case of a radioisotope moiety, for a 

20 human subject, the quantity of radioactivity injected will normally range from about 5 
to 20 millicuries of 99mTc. The labeled antibody or antibody fragment will then 
preferentially accumulate at the location of cells which contain the specific protein. 
In vivo tumor imaging is described in S.W. Burchiel et aL, M Irnmunopharmacokinetics 
of Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 

25 The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Publishing Inc. (1982).) 

Thus, the invention provides a diagnostic method of a disorder, which 
involves (a) assaying the expression of a polypeptide of the present invention in cells 
or body fluid of an individual; (b) comparing the level of gene expression with a 

30 standard gene expression level, whereby an increase or decrease in the assayed 
polypeptide gene expression level compared to the standard expression level is 
indicative of a disorder. With respect to cancer, the presence of a relatively high 



WO 00/56755 PCT/USOO/06830 

158 

amount of transcript in biopsied tissue from an individual may indicate a 
predisposition for the development of the disease, or may provide a means for 
detecting the disease prior to the appearance of actual clinical symptoms. A more 
definitive diagnosis of this type may allow health professionals to employ 
5 preventative measures or aggressive treatment earlier thereby preventing the 
development or further progression of the cancer. 

Moreover, polypeptides of the present invention can be used to treat disease. 
For example, patients can be administered a polypeptide of the present invention in an 
effort to replace absent or decreased levels of the polypeptide (e.g., insulin), to 

10 supplement absent or decreased levels of a different polypeptide (e.g., hemoglobin S 
for hemoglobin B, SOD, catalase, DN A repair proteins), to inhibit the activity of a 
polypeptide (e.g., an oncogene or tumor supressor), to activate the activity of a 
polypeptide (e.g., by binding to a receptor), to reduce the activity of a membrane 
bound receptor by competing with it for free ligand (e.g., soluble TNF receptors used 

15 in reducing inflammation), or to bring about a desired response (e.g., blood vessel 
growth inhibition, enhancement of the immune response to proliferative cells or 
tissues). 

Similarly, antibodies directed to a polypeptide of the present invention can 
also be used to treat disease. For example, administration of an antibody directed to a 

20 polypeptide of the present invention can bind and reduce overproduction of the 

polypeptide. Similarly, administration of an antibody can activate the polypeptide, 
such as by binding to a polypeptide bound to a membrane (receptor). 

At the very least, the polypeptides of the present invention can be used as 
molecular weight markers on SDS-PAGE gels or on molecular sieve gel filtration 

25 columns using methods well known to those of skill in the art. Polypeptides can also 
be used to raise antibodies, which in turn are used to measure protein expression from 
a recombinant cell, as a way of assessing transformation of the host cell. Moreover, 
the polypeptides of the present invention can be used to test the following biological 
activities. 

30 
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Gene Therapy Methods 

Another aspect of the present invention is to gene therapy methods for treating 
disorders, diseases and conditions. The gene therapy methods relate to the 
introduction of nucleic acid (DNA, RNA and antisense DNA or RNA) sequences into 
5 an animal to achieve expression of a polypeptide of the present invention. This 

method requires a polynucleotide which codes for a polypeptide of the invention that 
operatively linked to a promoter and any other genetic elements necessary for the 
expression of the polypeptide by the target tissue. Such gene therapy and delivery 
techniques are known in the art, see, for example, WO90/1 1092, which is herein 

10 incorporated by reference. 

Thus, for example, cells from a patient may be engineered with a 
polynucleotide (DNA or RNA) comprising a promoter operably linked to a 
polynucleotide of the invention ex vivo, with the engineered cells then being provided 
to a patient to be treated with the polypeptide. Such methods are well-known in the 

15 art. For example, see Belldegrun et al., J. Natl. Cancer Inst., 85:207-216 (1993); 
Ferrantini et ah, Cancer Research, 53:107-1 1 12 (1993); Ferrantini et al., J. 
Immunology 153: 4604-4615 (1994); Kaido, T, et al., Int. J. Cancer 60: 221-229 
(1995); Oguraet al., Cancer Research 50: 5102-5106 (1990); Santodonato, et al., 
Human Gene Therapy 7:1-10 (1996); Santodonato, et al., Gene Therapy 4:1246-1255 

20 (1997); and Zhang, et al., Cancer Gene Therapy 3: 31-38 (1996)), which are herein 
incorporated by reference. In one embodiment, the cells which are engineered are 
arterial cells. The arterial cells may be reintroduced into the patient through direct 
injection to the artery, the tissues surrounding the artery, or through catheter injection. 
As discussed in more detail below, the polynucleotide constructs can be 

25 delivered by any method that delivers injectable materials to the cells of an animal, 
such as, injection into the interstitial space of tissues (heart, muscle, skin, lung, liver, 
and the like). The polynucleotide constructs may be delivered in a pharmaceutically 
acceptable liquid or aqueous carrier. 

In one embodiment, the polynucleotide of the invention is delivered as a naked 

30 polynucleotide. The term "naked" polynucleotide, DNA or RNA refers to sequences 
that are free from any delivery vehicle that acts to assist, promote or facilitate entry 
into the cell, including viral sequences, viral particles, liposome formulations, 
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lipofectin or precipitating agents and the like. However, the polynucleotides of the 
invention can also be delivered in liposome formulations and lipofectin formulations 
and the like can be prepared by methods well known to those skilled in the art. Such 
methods are described, for example, in U.S. Patent Nos. 5,593,972, 5,589,466, and 
5 5,580,859, which are herein incorporated by reference. 

The polynucleotide vector constructs of the invention used in the gene 
therapy method are preferably constructs that will not integrate into the host genome 
nor will they contain sequences that allow for replication. Appropriate vectors 
include pWLNEO, pSV2CAT, pOG44, pXTl and pSG available from Stratagene; 

10 pSVK3, pBPV, pMSG and pSVL available from Pharmacia; and pEFl/V5, 

pcDNA3. 1, and pRc/CMV2 available from Invitrogen. Other suitable vectors will be 
readily apparent to the skilled artisan. 

Any strong promoter known to those skilled in the art can be used for driving 
the expression of polynucleotide sequence of the invention. Suitable promoters 

15 include adenoviral promoters, such as the adenoviral major late promoter; or 
heterologous promoters, such as the cytomegalovirus (CMV) promoter; the 
respiratory syncytial virus (RSV) promoter; inducible promoters, such as the MMT 
promoter, the metallothionein promoter; heat shock promoters; the albumin promoter; 
the ApoAI promoter; human globin promoters; viral thymidine kinase promoters, 

20 such as the Herpes Simplex thymidine kinase promoter; retroviral LTRs; the b-actin 
promoter; and human growth hormone promoters. The promoter also may be the 
native promoter for the polynucleotides of the invention. 

Unlike other gene therapy techniques, one major advantage of introducing 
naked nucleic acid sequences into target cells is the transitory nature of the 

25 polynucleotide synthesis in the cells. Studies have shown that non-replicating DNA 
sequences can be introduced into cells to provide production of the desired 
polypeptide for periods of up to six months. 

The polynucleotide construct of the invention can be delivered to the interstitial 
space of tissues within the an animal, including of muscle, skin, brain, lung, liver, 

30 spleen, bone marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, 
gall bladder, stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, 
gland, and connective tissue. Interstitial space of the tissues comprises the intercellular, 
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fluid, mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic 
fibers in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that 
same matrix within connective tissue ensheathing muscle cells or in the lacunae of 
bone. It is similarly the space occupied by the plasma of the circulation and the lymph 
5 fluid of the lymphatic channels. Delivery to the interstitial space of muscle tissue is 
preferred for the reasons discussed below. They may be conveniently delivered by 
injection into the tissues comprising these cells. They are preferably delivered to and 
expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely differentiated 

1 0 cells, such as, for example, stem cells of blood or skin fibroblasts. In vivo muscle cells 
are particularly competent in their ability to take up and express polynucleotides. 

For the ndks&nucleic acid sequence injection, an effective dosage amount of 
DNA or RNA will be in the range of from about 0.05 mg/kg body weight to about 50 
mg/kg body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 

15 mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 
the artisan of ordinary skill will appreciate, this dosage will vary according to the 
tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 
can readily be determined by those of ordinary skill in the art and may depend on the 
condition being treated and the route of administration. 

20 The preferred route of administration is by the parenteral route of injection 

into the interstitial space of tissues. However, other parenteral routes may also be 
used, such as, inhalation of an aerosol formulation particularly for delivery to lungs or 
bronchial tissues, throat or mucous membranes of the nose. In addition, naked DNA 
constructs can be delivered to arteries during angioplasty by the catheter used in the 

25 procedure. 

The naked polynucleotides are delivered by any method known in the art, 
including, but not limited to, direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infusion, and so-called "gene guns". These 
delivery methods are known in the art. 
30 The constructs may also be delivered with delivery vehicles such as viral 

sequences, viral panicles, liposome formulations, lipofectin, precipitating agents, etc. 
Such methods of delivery are known in the art. 
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In certain embodiments, the polynucleotide constructs of the invention are 
complexed in a liposome preparation. Liposomal preparations for use in the instant 
invention include cationic (positively charged), anionic (negatively charged) and 
neutral preparations. However, cationic liposomes are particularly preferred because a 
5 tight charge complex can be formed between the cationic liposome and the 
polyanionic nucleic acid. Cationic liposomes have been shown to mediate 
intracellular delivery of plasmid DNA (Feigner et aL, Proc. Natl. Acad. Sci. USA , 
84:7413-7416 (1987), which is herein incorporated by reference); mRNA (Malone et 
aL, Proc. Natl. Acad. Sci. USA , 86:6077-6081 (1989), which is herein incorporated 
10 by reference); and purified transcription factors (Debs et aL, J. Biol. Chem., 

265:10189-10192 (1990), which is herein incorporated by reference), in functional 
form. t 

Cationic liposomes are readily available. For example, 
N[l-2,3-dioleyloxy)propyl]-N,N,N-triethylammonium (DOTMA) liposomes are 
15 particularly useful and are available under the trademark Lipofectin, from GIBCO 
BRL, Grand Island, N.Y. (See, also, Feigner et aL, Proc. Natl Acad. Sci. USA , 
84:7413-7416 (1987), which is herein incorporated by reference). Other commercially 
available liposomes include transfectace (DDAB/DOPE) and DOTAP/DOPE 
(Boehringer). 

20 Other cationic liposomes can be prepared from readily available materials 

using techniques well known in the art. See, e.g. PCT Publication NO: WO 90/1 1092 
(which is herein incorporated by reference) for a description of the synthesis of 
DOTAP (l,2-bis(oleoyloxy)-3-(trimethylammonio)propane) liposomes. Preparation 
of DOTMA liposomes is explained in the literature, see, e.g., Feigner et aL, Proc. 

25 Natl. Acad. Sci. USA, 84:7413-7417, which is herein incorporated by reference. 

Similar methods can be used to prepare liposomes from other cationic lipid materials. 

Similarly, anionic and neutral liposomes are readily available, such as from 
Avanti Polar Lipids (Birmingham, Ala.), or can be easily prepared using readily 
available materials. Such materials include phosphatidyl, choline, cholesterol, 

30 phosphatidyl ethanolamine, dioleoylphosphatidyl choline (DOPC), 

dioleoylphosphatidyl glycerol (DOPG), dioleoylphoshatidyl ethanolamine (DOPE), 
among others. These materials can also be mixed with the DOTMA and DOTAP 
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starting materials in appropriate ratios. Methods for making liposomes using these 
materials are well known in the art. 

For example, commercially dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), and dioleoylphosphatidyl ethanolamine 
5 (DOPE) can be used in various combinations to make conventional liposomes, with or 
without the addition of cholesterol. Thus, for example, DOPG/DOPC vesicles can be 
prepared by drying 50 mg each of DOPG and DOPC under a stream of nitrogen gas 
into a sonication vial. The sample is placed under a vacuum pump overnight and is 
hydrated the following day with deionized water. The sample is then sonicated for 2 

10 hours in a capped vial, using a Heat Systems model 350 sonicator equipped with an 
inverted cup (bath type) probe at the maximum setting while the bath is circulated at 
15EC. Alternatively, negatively charged vesicles can be prepared without sonication 
to produce multilamellar vesicles or by extrusion through nucleopore membranes to 
produce unilamellar vesicles of discrete size. Other methods are known and available 

15 to those of skill in the art. 

The liposomes can comprise multilamellar vesicles (MLVs), small unilamellar 
vesicles (SUVs), or large unilamellar vesicles (LUVs), with SUVs being preferred. 
The various liposome-nucleic acid complexes are prepared using methods well known 
in the art. See, e.g., Straubinger et al., Methods of Immunology , 101:512-527 (1983), 

20 which is herein incorporated by reference. For example, MLVs containing nucleic 
acid can be prepared by depositing a thin film of phospholipid on the walls of a glass 
tube and subsequently hydrating with a solution of the material to be encapsulated. 
SUVs are prepared by extended sonication of MLVs to produce a homogeneous 
population of unilamellar liposomes. The material to be entrapped is added to a 

25 suspension of preformed MLVs and then sonicated. When using liposomes containing 
cationic lipids, the dried lipid film is resuspended in an appropriate solution such as 
sterile water or an isotonic buffer solution such as 10 mM Tris/NaCl, sonicated, and 
then the preformed liposomes are mixed directly with the DNA. The liposome and 
DNA form a very stable complex due to binding of the positively charged liposomes 

30 to the cationic DNA. SUVs find use with small nucleic acid fragments. LUVs are 
prepared by a number of methods, well known in the art. Commonly used methods 
include Ca 2+ -EDTA chelation (Papahadjopoulos et al., Biochim. Biophys. Acta, 
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394:483 (1975); Wilson et al. t Cell , 17:77 (1979)); ether injection (Deamer et al., 
Biochim. Biophys. Acta, 443:629 (1976); Ostro et al., Biochem. Biophys. Res. 
Commun., 76:836 (1977); Fraley et al., Proc. Natl. Acad. Sci. USA, 76:3348 (1979)); 
detergent dialysis (Enoch et al., Proc. Natl. Acad. Sci. USA , 76:145 (1979)); and 
5 reverse-phase evaporation (REV) (Fraley et al., J. Biol. Chem., 255: 1043 1 (1980); 
Szoka et al., Proc. Natl. Acad. Sci. USA , 75:145 (1978); Schaefer-Ridder et al., 
Science, 215:166 (1982)), which are herein incorporated by reference. 

Generally, the ratio of DNA to liposomes will be from about 10: 1 to about 
1:10. Preferably, the ration will be from about 5:1 to about 1:5. More preferably, the 

10 ration will be about 3:1 to about 1:3. Still more preferably, the ratio will be about 1:1. 

U.S. Patent NO: 5,676,954 (which is herein incorporated by reference) reports 
on the injection of genetic material, complexed with cationic liposomes carriers, into 
mice. U.S. Patent Nos. 4,897,355, 4,946,787, 5,049,386, 5,459,127, 5,589,466, 
5,693,622, 5,580,859, 5,703,055, and international publication NO: WO 94/9469 

15 (which are herein incorporated by reference) provide cationic lipids for use in 

transfecting DNA into cells and mammals. U.S. Patent Nos. 5,589,466, 5,693,622, 
5,580,859, 5,703,055, and international publication NO: WO 94/9469 (which are 
herein incorporated by reference) provide methods for delivering DNA-cationic lipid 
complexes to mammals. 

20 In certain embodiments, cells are engineered, ex vivo or in vivo, using a 

retroviral particle containing RNA which comprises a sequence encoding 
polypeptides of the invention. Retroviruses from which the retroviral plasmid vectors 
may be derived include, but are not limited to, Moloney Murine Leukemia Virus, 
spleen necrosis virus, Rous sarcoma Virus, Harvey Sarcoma Virus, avian leukosis 

25 virus, gibbon ape leukemia virus, human immunodeficiency virus, Myeloproliferative 
Sarcoma Virus, and mammary tumor virus. 

The retroviral plasmid vector is employed to transduce packaging cell lines to 
form producer cell lines. Examples of packaging cells which may be transfected 
include, but are not limited to, the PE501, PA317, R-2, R-AM, PA 12, T19-14X, VT- 

30 19-17-H2, RCRE, RCRIP, GP+E-86, GP+envAml2, and DAN cell lines as described 
in Miller, Human Gene Therapy , 1:5-14 (1990), which is incorporated herein by 
reference in its entirety. The vector may transduce the packaging cells through any 
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means known in the art. Such means include, but are not limited to, electroporation, 
the use of liposomes, and CaP0 4 precipitation. In one alternative, the retroviral 
plasmid vector may be encapsulated into a liposome, or coupled to a lipid, and then 
administered to a host. 
5 The producer cell line generates infectious retroviral vector particles which 

include polynucleotide encoding polypeptides of the invention. Such retroviral vector 
particles then may be employed, to transduce eukaryotic cells, either in vitro or in 
vivo. The transduced eukaryotic cells will express polypeptides of the invention. 
In certain other embodiments, cells are engineered, ex vivo or in vivo, with 

1 0 polynucleotides of the invention contained in an adenovirus vector. Adenovirus can 
be manipulated such that it encodes and expresses polypeptides of the invention, and 
at the same time is inactivated in terms of its ability to replicate in a normal lytic viral 
life cycle. Adenovirus expression is achieved without integration of the viral DNA 
into the host cell chromosome, thereby alleviating concerns about insertional 

15 mutagenesis. Furthermore, adenoviruses have been used as live enteric vaccines for 
many years with an excellent safety profile (Schwartzet al., Am. Rev. Respir. Dis., 
109:233-238 (1974)). Finally, adenovirus mediated gene transfer has been 
demonstrated in a number of instances including transfer of alpha- 1 -antitrypsin and 
CFTR to the lungs of cotton rats (Rosenfeld et al., Science , 252:431-434 (1991); 

20 Rosenfeld et al., Cell, 68:143-155 (1992)). Furthermore, extensive studies to attempt 
to establish adenovirus as a causative agent in human cancer were uniformly negative 
(Green et al. Proc. Natl. Acad. Sci. USA , 76:6606 (1979)). 

Suitable adenoviral vectors useful in the present invention are described, for 
example, in Kozarsky and Wilson, Curr. Opin. Genet. Devel., 3:499-503 (1993); 

25 Rosenfeld et ah, Cell , 68:143-155 (1992); Engelhardt et al.. Human Genet. Ther., 
4:759-769 (1993); Yang et al.. Nature Genet., 7:362-369 (1994); Wilson et al., 
Nature , 365:691-692 (1993); and U.S. Patent NO: 5,652,224, which are herein 
incorporated by reference. For example, the adenovirus vector Ad2 is useful and can 
be grown in human 293 cells. These cells contain the El region of adenovirus and 

30 constitutively express Ela and Elb, which complement the defective adenoviruses by 
providing the products of the genes deleted from the vector. In addition to Ad2, other 
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varieties of adenovirus (e.g., Ad3, Ad5, and Ad7) are also useful in the present 
invention. 

Preferably, the adenoviruses used in the present invention are replication 
deficient. Replication deficient adenoviruses require the aid of a helper virus and/or 
5 packaging cell line to form infectious particles. The resulting virus is capable of 

infecting cells and can express a polynucleotide of interest which is operably linked to 
a promoter, but cannot replicate in most cells. Replication deficient adenoviruses 
may be deleted in one or more of all or a portion of the following genes: El a, Elb, 
E3, E4, E2a, or LI through L5. 

10 In certain other embodiments, the cells are engineered, ex vivo or in vivo, 

using an adeno-associated virus (AAV). AAVs are naturally occurring defective 
viruses that require helper viruses to produce infectious particles (Muzyczka, Cum 
Topics in Microbiol. Immunol., 158:97 (1992)). It is also one of the few viruses that 
may integrate its DNA into non-dividing cells. Vectors containing as little as 300 base 

15 pairs of AAV can be packaged and can integrate, but space for exogenous DNA is 
limited to about 4.5 kb. Methods for producing and using such AAVs are known in 
the art. See, for example, U.S. Patent Nos. 5,139,941, 5,173,414, 5,354,678, 
5,436,146, 5,474,935, 5,478,745, and 5,589,377. 

For example, an appropriate AAV vector for use in the present invention will 

20 include all the sequences necessary for DNA replication, encapsidation, and host-cell 
integration. The polynucleotide construct containing polynucleotides of the invention 
is inserted into the AAV vector using standard cloning methods, such as those found 
in Sambrook et al., Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Press (1989). The recombinant AAV vector is then transfected into packaging cells 

25 which are infected with a helper virus, using any standard technique, including 

lipofection, electroporation, calcium phosphate precipitation, etc. Appropriate helper 
viruses include adenoviruses, cytomegaloviruses, vaccinia viruses, or herpes viruses. 
Once the packaging cells are transfected and infected, they will produce infectious 
AAV viral particles which contain the polynucleotide construct of the invention. 

30 These viral particles are then used to transduce eukaryotic cells, either ex vivo or in 

vivo. The transduced cells will contain the polynucleotide construct integrated into its 
genome, and will express the desired gene product. 
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Another method of gene therapy involves operably associating heterologous 
control regions and endogenous polynucleotide sequences (e.g. encoding the 
polypeptide sequence of interest) via homologous recombination (see, e.g., U.S. 
Patent NO: 5,641,670, issued June 24, 1997; International Publication NO: WO 
5 96/2941 1 , published September 26, 1996; International Publication NO: WO 
94/12650, published August 4, 1994; Roller et al., Proc. Natl. Acad. Sci. USA, 
86:8932-8935 (1989); and Zijlstra et al., Nature, 342:435-438 (1989). This method 
involves the activation of a gene which is present in the target cells, but which is not 
normally expressed in the cells, or is expressed at a lower level than desired. 

10 Polynucleotide constructs are made, using standard techniques known in the 

an, which contain the promoter with targeting sequences flanking the promoter. 
Suitable promoters are described herein. The targeting sequence is sufficiently 
complementary to an endogenous sequence to permit homologous recombination of 
the promoter-targeting sequence with the endogenous sequence. The targeting 

15 sequence will be sufficiently near the 5' end of the desired endogenous 

polynucleotide sequence so the promoter will be operably linked to the endogenous 
sequence upon homologous recombination. 

The promoter and the targeting sequences can be amplified using PCR. 
Preferably, the amplified promoter contains distinct restriction enzyme sites on the 5' 

20 and 3' ends. Preferably, the 3' end of the first targeting sequence contains the same 
restriction enzyme site as the 5' end of the amplified promoter and the 5' end of the 
second targeting sequence contains the same restriction site as the 3' end of the 
amplified promoter. The amplified promoter and targeting sequences are digested 
and ligated together. 

25 The promoter-targeting sequence construct is delivered to the cells, either as 

naked polynucleotide, or in conjunction with transfection-facilitating agents, such as 
liposomes, viral sequences, viral particles, whole viruses, lipofection, precipitating 
agents, etc., described in more detail above. The P promoter-targeting sequence can 
be delivered by any method, included direct needle injection, intravenous injection, 

30 topical administration, catheter infusion, particle accelerators, etc. The methods are 
described in more detail below. 
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The promoter-targeting sequence construct is taken up by cells. Homologous 
recombination between the construct and the endogenous sequence takes place, such 
that an endogenous sequence is placed under the control of the promoter. The 
promoter then drives the expression of the endogenous sequence. 
5 The polynucleotides encoding polypeptides of the present invention may be 

administered along with other polynucleotides encoding other angiongenic proteins. 
Angiogenic proteins include, but are not limited to, acidic and basic fibroblast growth 
factors, VEGF-1, VEGF-2 (VEGF-C), VEGF-3 (VEGF-B), epidermal growth factor 
alpha and beta, platelet-derived endothelial cell growth factor, platelet-derived growth 

10 factor, tumor necrosis factor alpha, hepatocyte growth factor, insulin like growth 
factor, colony stimulating factor, macrophage colony stimulating factor, 
granulocyte/macrophage colony stimulating factor, and nitric oxide synthase. 

Preferably, the polynucleotide encoding a polypeptide of the invention 
contains a secretory signal sequence that facilitates secretion of the protein. 

15 Typically, the signal sequence is positioned in the coding region of the polynucleotide 
to be expressed towards or at the 5' end of the coding region. The signal sequence 
may be homologous or heterologous to the polynucleotide of interest and may be 
homologous or heterologous to the cells to be transfected. Additionally, the signal 
sequence may be chemically synthesized using methods known in the art. 

20 Any mode of administration of any of the above-described polynucleotides 

constructs can be used so long as the mode results in the expression of one or more 
molecules in an amount sufficient to provide a therapeutic effect. This includes direct 
needle injection, systemic injection, catheter infusion, biolistic injectors, particle 
accelerators (i.e., "gene guns"), gelfoam sponge depots, other commercially available 

25 depot materials, osmotic pumps (e.g., Alza minipumps), oral or suppositorial solid 
(tablet or pill) pharmaceutical formulations, and decanting or topical applications 
during surgery. For example, direct injection of naked calcium 
phosphate-precipitated plasmid into rat liver and rat spleen or a protein-coated 
plasmid into the portal vein has resulted in gene expression of the foreign gene in the 

30. rat livers. (Kanedaet al., Science, 243:375 (1989)). 

A preferred method of local administration is by direct injection. Preferably, a 
recombinant molecule of the present invention complexed with a delivery vehicle is 
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administered by direct injection into or locally within the area of arteries. 
Administration of a composition locally within the area of arteries refers to injecting 
the composition centimeters and preferably, millimeters within arteries. 

Another method of local administration is to contact a polynucleotide 
5 construct of the present invention in or around a surgical wound. For example, a 
patient can undergo surgery and the polynucleotide construct can be coated on the 
surface of tissue inside the wound or the construct can be injected into areas of tissue 
inside the wound. 

Therapeutic compositions useful in systemic administration, include 
10 recombinant molecules of the present invention complexed to a targeted delivery 
vehicle of the present invention. Suitable delivery vehicles for use with systemic 
administration comprise liposomes comprising ligands for targeting the vehicle to a 
particular site. 

Preferred methods of systemic administration, include intravenous injection, 

15 aerosol, oral and percutaneous (topical) delivery. Intravenous injections can be 

performed using methods standard in the art. Aerosol delivery can also be performed 
using methods standard in the art (see, for example, Stribling et al., Proc. Natl. Acad. 
Sci. USA , 189:1 1277-1 1281 (1992), which is incorporated herein by reference). Oral 
delivery can be performed by complexing a polynucleotide construct of the present 

20 invention to a carrier capable of withstanding degradation by digestive enzymes in the 
gut of an animal. Examples of such carriers, include plastic capsules or tablets, such 
as those known in the art. Topical delivery can be performed by mixing a 
polynucleotide construct of the present invention with a lipophilic reagent (e.g., 
DMSO) that is capable of passing into the skin. 

25 Determining an effective amount of substance to be delivered can depend 

upon a number of factors including, for example, the chemical structure and 
biological activity of the substance, the age and weight of the animal, the precise 
condition requiring treatment and its severity, and the route of administration. The 
frequency of treatments depends upon a number of factors, such as the amount of 

30 polynucleotide constructs administered per dose, as well as the health and history of 
the subject. The precise amount, number of doses, and timing of doses will be 
determined by the attending physician or veterinarian. Therapeutic compositions of 
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the present invention can be administered to any animal, preferably to mammals and 
birds. Preferred mammals include humans, dogs, cats, mice, rats, rabbits sheep, cattle, 
horses and pigs, with humans being particularly 

5 Biological Activities 

The polynucleotides or polypeptides, or agonists or antagonists of the present 
invention can be used in assays to test for one or more biological activities. If these 
polynucleotides and polypeptides do exhibit activity in a particular assay, it is likely 
that these molecules may be involved in the diseases associated with the biological 
10 activity. Thus, the polynucleotides or polypeptides, or agonists or antagonists could 
be used to treat the associated disease. 



Immune Activity 

The polynucleotides or polypeptides, or agonists or antagonists of the present 

15 invention may be useful in treating deficiencies or disorders of the immune system, 
by activating or inhibiting the proliferation, differentiation, or mobilization 
(chemotaxis) of immune cells. Immune cells develop through a process called 
hematopoiesis, producing myeloid (platelets, red blood cells, neutrophils, and 
macrophages) and lymphoid (B and T lymphocytes) cells from pluripotent stem cells. 

20 The etiology of these immune deficiencies or disorders may be genetic, somatic, such 
as cancer or some autoimmune disorders, acquired (e.g., by chemotherapy or toxins), 
or infectious. Moreover, a polynucleotides or polypeptides, or agonists or antagonists 
of the present invention can be used as a marker or detector of a particular immune 
system disease or disorder. 

25 A polynucleotides or polypeptides, or agonists or antagonists of the present 

invention may be useful in treating or detecting deficiencies or disorders of 
hematopoietic cells. A polynucleotides or polypeptides, or agonists or antagonists of 
the present invention could be used to increase differentiation and proliferation of 
hematopoietic cells, including the pluripotent stem cells, in an effort to treat those 

30 disorders associated with a decrease in certain (or many) types hematopoietic cells. 
Examples of immunologic deficiency syndromes include, but are not limited to: 
blood protein disorders (e.g. agammaglobulinemia, dysgammaglobulinemia), ataxia 
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telangiectasia, common variable immunodeficiency, Digeorge Syndrome, HIV 
infection, HTLV-BLV infection, leukocyte adhesion deficiency syndrome, 
lymphopenia, phagocyte bactericidal dysfunction, severe combined 
immunodeficiency (SCIDs), Wiskott-Aldrich Disorder, anemia, thrombocytopenia, 
5 or hemoglobinuria. 

Moreover, a polynucleotides or polypeptides, or agonists or antagonists of the 
present invention could also be used to modulate hemostatic (the stopping of 
bleeding) or thrombolytic activity (clot formation). For example, by increasing 
hemostatic or thrombolytic activity, a polynucleotides or polypeptides, or agonists or 

10 antagonists of the present invention could be used to treat blood coagulation disorders 
(e.g., afibrinogenemia, factor deficiencies), blood platelet disorders (e.g. 
thrombocytopenia), or wounds resulting from trauma, surgery, or other causes. 
Alternatively, a polynucleotides or polypeptides, or agonists or antagonists of the 
present invention that can decrease hemostatic or thrombolytic activity could be used 

1 5 to inhibit or dissolve clotting. These molecules could be important in the treatment of 
heart attacks (infarction), strokes, or scarring. 

A polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may also be useful in treating or detecting autoimmune disorders. Many 
autoimmune disorders result from inappropriate recognition of self as foreign material 

20 by immune cells. This inappropriate recognition results in an immune response 
leading to the destruction of the host tissue. Therefore, the administration of a 
polynucleotides or polypeptides, or agonists or antagonists of the present invention 
that inhibits an immune response, particularly the proliferation, differentiation, or 
chemotaxis of T-cells, may be an effective therapy in preventing autoimmune 

25 disorders. 

Examples of autoimmune disorders that can be treated or detected by the 
present invention include, but are not limited to: Addison's Disease, hemolytic 
anemia, antiphospholipid syndrome, rheumatoid arthritis, dermatitis, allergic 
encephalomyelitis, glomerulonephritis, Goodpasture's Syndrome, Graves' Disease, 
30 Multiple Sclerosis, Myasthenia Gravis, Neuritis, Ophthalmia, Bullous Pemphigoid, 
Pemphigus, Polyendocrinopathies, Purpura, Reiter's Disease, Stiff-Man Syndrome, 
Autoimmune Thyroiditis, Systemic Lupus Erythematosus, Autoimmune Pulmonary 
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Inflammation, Guillain-Barre Syndrome, insulin dependent diabetes mellitis, and 
autoimmune inflammatory eye disease. 

Similarly, allergic reactions and conditions, such as asthma (particularly 
allergic asthma) or other respiratory problems, may also be treated by a 
5 polynucleotides or polypeptides, or agonists or antagonists of the present invention. 
Moreover, these molecules can be used to treat anaphylaxis, hypersensitivity to an 
antigenic molecule, or blood group incompatibility. 

A polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may also be used to treat and/or prevent organ rejection or graft-versus-host 

10 disease (GVHD). Organ rejection occurs by host immune cell destruction of the 

transplanted tissue through an immune response. Similarly, an immune response is 
also involved in GVHD, but, in this case, the foreign transplanted immune cells 
destroy the host tissues. The administration of a polynucleotides or polypeptides, or 
agonists or antagonists of the present invention that inhibits an immune response, 

15 particularly the proliferation, differentiation, or chemotaxis of T-cells, may be an 
effective therapy in preventing organ rejection or GVHD. 

Similarly, a polynucleotides or 
polypeptides, or agonists or antagonists of the present invention may also be used to 
modulate inflammation. For example, the polypeptide or polynucleotide or agonists 

20 or antagonist may inhibit the proliferation and differentiation of cells involved in an 
inflammatory response. These molecules can be used to treat inflammatory 
conditions, both chronic and acute conditions, including inflammation associated with 
infection (e.g., septic shock, sepsis, or systemic inflammatory response syndrome 
(SIRS)), ischemia-reperfusion injury, endotoxin lethality, arthritis, complement- 

25 mediated hyperacute rejection, nephritis, cytokine or chemokine induced lung injury, 
inflammatory bowel disease, Crohn's disease, or resulting from over production of 
cytokines (e.g., TNF or IL-1.) 

Hvperproliferative Disorders 

30 A polynucleotides or polypeptides, or agonists or antagonists of the invention 

can be used to treat or detect hyperproliferative disorders, including neoplasms. A 
polynucleotides or polypeptides, or agonists or antagonists of the present invention 
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may inhibit the proliferation of the disorder through direct or indirect interactions. 
Alternatively, a polynucleotides or polypeptides, or agonists or antagonists of the 
present invention may proliferate other cells which can inhibit the hyperproliferative 
disorder. 

5 For example, by increasing an immune response, particularly increasing 

antigenic qualities of the hyperproliferative disorder or by proliferating, 
differentiating, or mobilizing T-cells, hyperproliferative disorders can be treated. 
This immune response may be increased by either enhancing an existing immune 
response, or by initiating a new immune response. Alternatively, decreasing an 

10 immune response may also be a method of treating hyperproliferative disorders, such 
as a chemotherapeutic agent. 

Examples of hyperproliferative disorders that can be treated or detected by a 
polynucleotides or polypeptides, or agonists or antagonists of the present invention 
include, but are not limited to neoplasms located in the: abdomen, bone, breast, 

15 digestive system, liver, pancreas, peritoneum, endocrine glands (adrenal, parathyroid, 
pituitary, testicles, ovary, thymus, thyroid), eye, head and neck, nervous (central and 
peripheral), lymphatic system, pelvic, skin, soft tissue, spleen, thoracic, and 
urogenital. 

Similarly, other hyperproliferative disorders can also be treated or detected by 
20 a polynucleotides or polypeptides, or agonists or antagonists of the present invention. 
Examples of such hyperproliferative disorders include, but are not limited to: 
hypergammaglobulinemia, lymphoproliferative disorders, paraproteinemias, purpura, 
sarcoidosis, Sezary Syndrome, Waldenstrom s Macroglobulinemia, Gaucher' s 
Disease, histiocytosis, and any other hyperproliferative disease, besides neoplasia, 
25 located in an organ system listed above. 

One preferred embodiment utilizes polynucleotides of the present invention to 
inhibit aberrant cellular division, by gene therapy using the present invention, and/or 
protein fusions or fragments thereof. 

Thus, the present invention provides a method for treating cell proliferative 
30 disorders by inserting into an abnormally proliferating cell a polynucleotide of the 
present invention, wherein said polynucleotide represses said expression. 
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Another embodiment of the present invention provides a method of treating 
cell-proliferative disorders in individuals comprising administration of one or more 
active gene copies of the present invention to an abnormally proliferating cell or cells. 
In a preferred embodiment, polynucleotides of the present invention is a DNA 
5 construct comprising a recombinant expression vector effective in expressing a DNA 
sequence encoding said polynucleotides. In another preferred embodiment of the 
present invention, the DNA construct encoding the poynucleotides of the present 
invention is inserted into cells to be treated utilizing a retrovirus, or more preferrably 
an adenoviral vector (See G J. Nabel, et. al., PNAS 1999 96: 324-326, which is 
10 hereby incorporated by reference). In a most preferred embodiment, the viral vector 
is defective and will not transform non-proliferating cells, only proliferating cells. 
Moreover, in a preferred embodiment, the polynucleotides of the present invention 
inserted into proliferating cells either alone, or in combination with or fused to other 
polynucleotides, can then be modulated via an external stimulus (i.e. magnetic, 

15 specific small molecule, chemical, or drug administration, etc.), which acts upon the 
promoter upstream of said polynucleotides to induce expression of the encoded 
protein product. As such the beneficial therapeutic affect of the present invention 
may be expressly modulated (i.e. to increase, decrease, or inhibit expression of the 
present invention) based upon said external stimulus. 

20 Polynucleotides of the present invention may be useful in repressing - 

expression of oncogenic genes or antigens. By "repressing expression of the 
oncogenic genes " is intended the suppression of the transcription of the gene, the 
degradation of the gene transcript (pre-message RNA), the inhibition of splicing, the 
destruction of the messenger RNA, the prevention of the post-translational 

25 modifications of the protein, the destruction of the protein, or the inhibition of the 
normal function of the protein. 

For local administration to abnormally proliferating cells, polynucleotides of 
the present invention may be administered by any method known to those of skill in 
the art including, but not limited to transfection, electroporation, microinjection of 

30 cells, or in vehicles such as liposomes, lipofectin, or as naked polynucleotides, or any 
other method described throughout the specification. The polynucleotide of the 
present invention may be delivered by known gene delivery systems such as; but not 
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limited to, retroviral vectors (Gilboa, J. Virology 44:845 (1982); Hocke, Nature 
320:275 (1986); Wilson, et al., Proc. Natl. Acad. Sci. U.S.A. 85:3014), vaccinia virus 
system (Chakrabarty et al., Mol. Cell Biol. 5:3403 (1985) or other efficient DNA 
delivery systems (Yates et al., Nature 313:812 (1985)) known to those skilled in the 
5 art. These references are exemplary only and are hereby incorporated by reference. 
In order to specifically deliver or transfect cells which are abnormally proliferating 
and spare non-dividing cells, it is preferable to utilize a retrovirus, or adenoviral (as 
described in the art and elsewhere herein) delivery system known to those of skill in 
the art. Since host DNA replication is required for retroviral DNA to integrate and 

10 the retrovirus will be unable to self replicate due to the lack of the retrovirus genes 
needed for its life cycle. Utilizing such a retroviral delivery system for 
polynucleotides of the present invention will target said gene and constructs to 
abnormally proliferating cells and will spare the non-dividing normal cells. 

The polynucleotides of the present invention may be delivered directly to cell 

15 proliferative disorder/disease sites in internal organs, body cavities and the like by use 
of imaging devices used to guide an injecting needle directly to the disease site. The 
polynucleotides of the present invention may also be administered to disease sites at 
the time of surgical intervention. 

By "cell proliferative disease" is meant any human or animal disease or 

20 disorder, affecting any one or any combination of organs, cavities, or body parts, 
which is characterized by single or multiple local abnormal proliferations of cells, 
groups of cells, or tissues, whether benign or malignant. 

Any amount of the polynucleotides of the present invention may be 
administered as long as it has a biologically inhibiting effect on the proliferation of 

25 the treated cells. Moreover, it is possible to administer more than one of the 
polynucleotide of the present invention simultaneously to the same site. By 
"biologically inhibiting" is meant partial or total growth inhibition as well as 
decreases in the rate of proliferation or growth of the cells. The biologically 
inhibitory dose may be determined by assessing the effects of the polynucleotides of 

30 the present invention on target malignant or abnormally proliferating cell growth in 
tissue culture, tumor growth in animals and cell cultures, or any other method known 
to one of ordinary skill in the art. 
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The present invention is further directed to antibody-based therapies which 
involve administering of anti-polypeptides and anti-polynucleotide antibodies to a 
mammalian, preferably human, patient for treating one or more of the described 
disorders. Methods for producing anti-polypeptides and anti-polynucleotide 
5 antibodies polyclonal and monoclonal antibodies are described in detail elsewhere 
herein. Such antibodies may be provided in pharmaceutically acceptable 
compositions as known in the art or as described herein. 

A summary of the ways in which the antibodies of the present invention may 
be used therapeutically includes binding polynucleotides or polypeptides of the 
10 present invention locally or systemically in the body or by direct cytotoxicity of the 
antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). Some 
of these approaches are described in more detail below. Armed with the teachings 
provided herein, one of ordinary skill in the art will know how to use the antibodies of 
the present invention for diagnostic, monitoring or therapeutic purposes without 
1 5 undue experimentation. 

In particular, the antibodies, fragments and derivatives of the present invention 
are useful for treating a subject having or developing cell proliferative and/or 
differentiation disorders as described herein. Such treatment comprises administering 
a single or multiple doses of the antibody, or a fragment, derivative, or a conjugate 
20 thereof. 

The antibodies of this invention may be advantageously utilized in 
combination with other monoclonal or chimeric antibodies, or with lymphokines or 
hematopoietic growth factors, for example, which serve to increase the number or 
activity of effector cells which interact with the antibodies. 

25 It is preferred to use high affinity and/or potent in vivo inhibiting and/or 

neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 
therapy of disorders related to polynucleotides or polypeptides, including fragements 
thereof, of the present invention. Such antibodies, fragments, or regions, will 

30 preferably have an affinity for polynucleotides or polypeptides, including fragements 
thereof. Preferred binding affinities include those with a dissociation constant or Kd 
less than 5X10' 6 M, 10" 6 M, 5X10" 7 M, 10' 7 M, 5X10" 8 M, 10' 8 M, 5X10" 9 M, 10' 9 M, 5X10" 
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,0 M, 10" 10 M, 5X10 n M, 10 n M, 5X10 ,2 M, 10 12 M, 5X10 l3 M, 10 13 M, 5X10' I4 M, 10" 
14 M, 5X10 ,5 M, and 10 15 M. 

Moreover, polypeptides of the present invention are useful in inhibiting the 
angiogenesis of proliferative cells or tissues, either alone, as a protein fusion, or in 
5 combination with other polypeptides directly or indirectly, as described elsewhere 
herein. In a most preferred embodiment, said anti-angiogenesis effect may be 
achieved indirectly, for example, through the inhibition of hematopoietic, tumor- 
specific cells, such as tumor-associated macrophages (See Joseph IB, et al. J Natl 
Cancer Inst, 90(21): 1648-53 (1998), which is hereby incorporated by reference). 
10 Antibodies directed to polypeptides or polynucleotides of the present invention may 
also result in inhibition of angiogenesis directly, or indirectly (See Witte L, et al., 
Cancer Metastasis Rev. 17(2): 155-61 (1998), which is hereby incorporated by 
reference)). 

Polypeptides, including protein fusions, of the present invention, or fragments 

15 thereof may be useful in inhibiting proliferative cells or tissues through the induction 
of apoptosis. Said polypeptides may act either directly, or indirectly to induce 
apoptosis of proliferative cells and tissues, for example in the activation of a death- 
domain receptor, such as tumor necrosis factor (TNF) receptor- 1, CD95 (Fas/APO-1), 
TNF-receptor-related apoptosis-mediated protein (TRAMP) and TNF-related 

20 apoptosis-inducing ligand (TRAIL) receptor- 1 and -2 (See Schulze-Osthoff K, et.al., 
Eur J Biochem 254(3):439-59 (1998), which is hereby incorporated by reference). 
Moreover, in another preferred embodiment of the present invention, said 
polypeptides may induce apoptosis through other mechanisms, such as in the 
activation of other proteins which will activate apoptosis, or through stimulating the 

25 expression of said proteins, either alone or in combination with small molecule drugs 
or adjuviants, such as apoptonin, galectins, thioredoxins, antiinflammatory proteins 
(See for example, Mutat Res 400(1 -2):447-55 (1998), Med Hypotheses.50(5):423-33 
(1998), Chem Biol Interact. Apr 24;1 1 1-1 12:23-34 (1998), J Mol Med.76(6):402-12 
(1998), Int J Tissue React;20(l):3-15 (1998), which are all hereby incorporated by 

30 reference). 

Polypeptides, including protein fusions to, or fragments thereof, of the present 
invention are useful in inhibiting the metastasis of proliferative cells or tissues. 
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Inhibition may occur as a direct result of administering polypeptides, or antibodies 
directed to said polypeptides as described elsewere herein, or indirectly, such as 
activating the expression of proteins known to inhibit metastasis, for example alpha 4 
integrins, (See, e.g., Curr Top Microbiol Immunol 1998;231: 125-41, which is hereby 
5 incorporated by reference). Such thereapeutic affects of the present invention may be 
achieved either alone, or in combination with small molecule drugs or adjuvants. 

In another embodiment, the invention provides a method of delivering 
compositions containing the polypeptides of the invention (e.g., compositions 
containing polypeptides or polypeptide antibodes associated with heterologous 

10 polypeptides, heterologous nucleic acids, toxins, or prodrugs) to targeted cells 
expressing the polypeptide of the present invention. Polypeptides or polypeptide 
antibodes of the invention may be associated with with heterologous polypeptides, 
heterologous nucleic acids, toxins, or prodrugs via hydrophobic, hydrophilic, ionic 
and/or covalent interactions. 

1 5 Polypeptides, protein fusions to, or fragments thereof, of the present invention are 
useful in enhancing the immunogenicity and/or antigenicity of proliferating cells or 
tissues, either directly, such as would occur if the polypeptides of the present 
invention 'vaccinated' the immune response to respond to proliferative antigens and 
immunogens, or indirectly, such as in activating the expression of proteins known to 

20 enhance the immune response (e.g. chemokines), to said antigens and immunogens. 

Cardiovascular Disorders 

Polynucleotides or polypeptides, or agonists or antagonists of the invention 
may be used to treat cardiovascular disorders, including peripheral artery disease, 

25 such as limb ischemia. 

Cardiovascular disorders include cardiovascular abnormalities, such as arterio- 
arterial fistula, arteriovenous fistula, cerebral arteriovenous malformations, congenital 
heart defects, pulmonary atresia, and Scimitar Syndrome. Congenital heart defects 
include aortic coarctation, cor triatriatum, coronary vessel anomalies, crisscross heart, 

30 dextrocardia, patent ductus arteriosus, Ebstein's anomaly, Eisenmenger complex, 

hypoplastic left heart syndrome, levocardia, tetralogy of fallot, transposition of great 
vessels, double outlet right ventricle, tricuspid atresia, persistent truncus arteriosus, 
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and heart septal defects, such as aortopulmonary septal defect, endocardial cushion 
defects, Lutembacher's Syndrome, trilogy of Fallot, ventricular heart septal defects. 

Cardiovascular disorders also include heart disease, such as arrhythmias, 
carcinoid heart disease, high cardiac output, low cardiac output, cardiac tamponade, 
5 endocarditis (including bacterial), heart aneurysm, cardiac arrest, congestive heart 
failure, congestive cardiomyopathy, paroxysmal dyspnea, cardiac edema, heart 
hypertrophy, congestive cardiomyopathy, left ventricular hypertrophy, right 
ventricular hypertrophy, post-infarction heart rupture, ventricular septal rupture, heart 
valve diseases, myocardial diseases, myocardial ischemia, pericardial effusion, 

10 pericarditis (including constrictive and tuberculous), pneumopericardium, 

postpericardiotomy syndrome, pulmonary heart disease, rheumatic heart disease, 
ventricular dysfunction, hyperemia, cardiovascular pregnancy complications, Scimitar 
Syndrome, cardiovascular syphilis, and cardiovascular tuberculosis. 

Arrhythmias include sinus aiThythmia, atrial fibrillation, atrial flutter, 

15 bradycardia, extrasy stole, Adams-Stokes Syndrome, bundle-branch block, sinoatrial 
block, long QT syndrome, parasystole, Lown-Ganong-Levine Syndrome, Mahaim- 
type pre-excitation syndrome, Wolf f-Parkinson -White syndrome, sick sinus 
syndrome, tachycardias, and ventricular fibrillation. Tachycardias include 
paroxysmal tachycardia, supraventricular tachycardia, accelerated idioventricular 

20 rhythm, atrioventricular nodal reentry tachycardia, ectopic atrial tachycardia, ectopic 
junctional tachycardia, sinoatrial nodal reentry tachycardia, sinus tachycardia, 
Torsades de Pointes, and ventricular tachycardia. 

Heart valve disease include aortic valve insufficiency, aortic valve stenosis, 
hear murmurs, aortic valve prolapse, mitral valve prolapse, tricuspid valve prolapse, 

25 mitral valve insufficiency, mitral valve stenosis, pulmonary atresia, pulmonary valve 
insufficiency, pulmonary valve stenosis, tricuspid atresia, tricuspid valve 
insufficiency, and tricuspid valve stenosis. 

Myocardial diseases include alcoholic cardiomyopathy, congestive 
cardiomyopathy, hypertrophic cardiomyopathy, aortic subvalvular stenosis, 

30 pulmonary subvalvular stenosis, restrictive cardiomyopathy, Chagas cardiomyopathy, 
endocardial fibroelastosis, endomyocardial fibrosis, Kearns Syndrome, myocardial 
reperfusion injury, and myocarditis. 
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Myocardial ischemias include coronary disease, such as angina pectoris, 
coronary aneurysm, coronary arteriosclerosis, coronary thrombosis, coronary 
vasospasm, myocardial infarction and myocardial stunning. 

Cardiovascular diseases also include vascular diseases such as aneurysms, 
5 angiodysplasia, angiomatosis, bacillary angiomatosis, Hippel-Lindau Disease, 

Klippel-Trenaunay-Weber Syndrome, Sturge-Weber Syndrome, angioneurotic edema, 
aortic diseases, Takayasu's Arteritis, aortitis, Leriche's Syndrome, arterial occlusive 
diseases, arteritis, enarteritis, polyarteritis nodosa, cerebrovascular disorders, diabetic 
angiopathies, diabetic retinopathy, embolisms, thrombosis, erythromelalgia, 
10 hemorrhoids, hepatic veno-occlusive disease, hypertension, hypotension, ischemia, 
peripheral vascular diseases, phlebitis, pulmonary veno-occlusive disease, Raynaud's 
disease, CREST syndrome, retinal vein occlusion, Scimitar syndrome, superior vena 
cava syndrome, telangiectasia, atacia telangiectasia, hereditary hemorrhagic 
telangiectasia, varicocele, varicose veins, varicose ulcer, vasculitis, and venous 
15 insufficiency. 

Aneurysms include dissecting aneurysms, false aneurysms, infected 
aneurysms, ruptured aneurysms, aortic aneurysms, cerebral aneurysms, coronary 
aneurysms, heart aneurysms, and iliac aneurysms. 

Arterial occlusive diseases include arteriosclerosis, intermittent claudication, 
20 carotid stenosis, fibromuscular dysplasias, mesenteric vascular occlusion, Moyamoya 
disease, renal artery obstruction, retinal artery occlusion, and thromboangiitis 
obliterans. 

Cerebrovascular disorders include carotid artery diseases, cerebral amyloid 
angiopathy, cerebral aneurysm, cerebral anoxia, cerebral arteriosclerosis, cerebral 

25 arteriovenous malformation, cerebral artery diseases, cerebral embolism and 

thrombosis, carotid artery thrombosis, sinus thrombosis, Wallenberg's syndrome, 
cerebral hemorrhage, epidural hematoma, subdural hematoma, subaraxhnoid 
hemorrhage, cerebral infarction, cerebral ischemia (including transient), subclavian 
steal syndrome, periventricular leukomalacia, vascular headache, cluster headache, 

30 migraine, and vertebrobasilar insufficiency. 

Embolisms include air embolisms, amniotic fluid embolisms, cholesterol 
embolisms, blue toe syndrome, fat embolisms, pulmonary embolisms, and 
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thromoboembolisms. Thrombosis include coronary thrombosis, hepatic vein 
thrombosis, retinal vein occlusion, carotid artery thrombosis, sinus thrombosis, 
Wallenberg's syndrome, and thrombophlebitis. 

Ischemia includes cerebral ischemia, ischemic colitis, compartment 
5 syndromes, anterior compartment syndrome, myocardial ischemia, reperfusion 

injuries, and peripheral limb ischemia. Vasculitis includes aortitis, arteritis, Behcet's 
Syndrome, Churg-Strauss Syndrome, mucocutaneous lymph node syndrome, 
thromboangiitis obliterans, hypersensitivity vasculitis, Schoenlein-Henoch purpura, 
allergic cutaneous vasculitis, and Wegener's granulomatosis. 
10 Polynucleotides or polypeptides, or agonists or antagonists of the invention, 

are especially effective for the treatment of critical limb ischemia and coronary 
disease. 

Polypeptides may be administered using any method known in the art, 
including, but not limited to, direct needle injection at the delivery site, intravenous 

15 injection, topical administration, catheter infusion, biolistic injectors, particle 

accelerators, gelfoam sponge depots, other commercially available depot materials, 
osmotic pumps, oral or suppositorial solid pharmaceutical formulations, decanting or 
topical applications during surgery, aerosol delivery. Such methods are known in the 
art. Polypeptides of the invention may be administered as part of a Therapeutic, 

20 described in more detail below. Methods of delivering polynucleotides of the 
invention are described in more detail herein. 

Anti-Angiogenesis Activity 

The naturally occurring balance between endogenous stimulators and . 

25 inhibitors of angiogenesis is one in which inhibitory influences predominate. 
Rastinejad et al., Cell 56:345-355 (1989). In those rare instances in which 
neovascularization occurs under normal physiological conditions, such as wound 
healing, organ regeneration, embryonic development, and female reproductive 
processes, angiogenesis is stringently regulated and spatially and temporally 

30 delimited. Under conditions of pathological angiogenesis such as that characterizing 
solid tumor growth, these regulatory controls fail. Unregulated angiogenesis becomes 
pathologic and sustains progression of many neoplastic and non-neoplastic diseases. 
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A number of serious diseases are dominated by abnormal neovascularization 
including solid tumor growth and metastases, arthritis, some types of eye disorders, 
and psoriasis. See, e.g., reviews by Moses et al. y Biotech. 9:630-634 (1991); Folkman 
et aL N. Engl. J. Med., 553:1757-1763 (1995); Auerbach etaL, J. Microvasc. Res. 
5 29:401-41 1 (1985); Folkman, Advances in Cancer Research, eds. Klein and 
Weinhouse, Academic Press, New York, pp. 175-203 (1985); Patz, Am. J. 
OpthalmoL 94:715-743 (1982); and Folkman et ai, Science 227:719-725 (1983). In a 
number of pathological conditions, the process of angiogenesis contributes to the 
disease state. For example, significant data have accumulated which suggest that the 
10 growth of solid tumors is dependent on angiogenesis. Folkman and Klagsbrun, 
Science 235:442-447 (1987). 

The present invention provides for treatment of diseases or disorders 
associated with neovascularization by administration of the polynucleotides and/or 
polypeptides of the invention, as well as agonists or antagonists of the present 
15 invention. Malignant and metastatic conditions which can be treated with the 

polynucleotides and polypeptides, or agonists or antagonists of the invention include, 
but are not limited to, malignancies, solid tumors, and cancers described herein and 
otherwise known in the art (for a review of such disorders, see Fishman et al y 
Medicine, 2d Ed., J. B. Lippincott Co., Philadelphia (1985)).Thus, the present 
20 invention provides a method of treating an angiogenesis-related disease and/or 

disorder, comprising administering to an individual in need thereof a therapeutically 
effective amount of a polynucleotide, polypeptide, antagonist and/or agonist of the 
invention. For example, polynucleotides, polypeptides, antagonists and/or agonists 
may be utilized in a variety of additional methods in order to therapeutically treat a 
25 cancer or tumor. Cancers which may be treated with polynucleotides, polypeptides, 
antagonists and/or agonists include, but are not limited to solid tumors, including 
prostate, lung, breast, ovarian, stomach, pancreas, larynx, esophagus, testes, liver, 
parotid, biliary tract, colon, rectum, cervix, uterus, endometrium, kidney, bladder, 
thyroid cancer; primary tumors and metastases; melanomas; glioblastoma; Kaposi's 
30 sarcoma; leiomyosarcoma; non- small cell lung cancer; colorectal cancer; advanced 
malignancies; and blood born tumors such as leukemias. For example, 
polynucleotides, polypeptides, antagonists and/or agonists may be delivered topically, 
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in order to treat cancers such as skin cancer, head and neck tumors, breast tumors, and 
Kaposi's sarcoma. 

Within yet other aspects, polynucleotides, polypeptides, antagonists and/or 
agonists may be utilized to treat superficial forms of bladder cancer by, for example, 
5 intravesical administration. Polynucleotides, polypeptides, antagonists and/or agonists 
may be delivered directly into the tumor, or near the tumor site, via injection or a 
catheter. Of course, as the artisan of ordinary skill will appreciate, the appropriate 
mode of administration will vary according to the cancer to be treated. Other modes 
of delivery are discussed herein. 

10 Polynucleotides, polypeptides, antagonists and/or agonists may be useful in 

treating other disorders, besides cancers, which involve angiogenesis. These 
disorders include, but are not limited to: benign tumors, for example hemangiomas, 
acoustic neuromas, neurofibromas, trachomas, and pyogenic granulomas; 
artheroscleric plaques; ocular angiogenic diseases, for example, diabetic retinopathy, 

1 5 retinopathy of prematurity, macular degeneration, corneal graft rejection, neovascular 
glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, uvietis and Pterygia 
(abnormal blood vessel growth) of the eye; rheumatoid arthritis; psoriasis; delayed 
wound healing; endometriosis; vasculogenesis; granulations; hypertrophic scars 
(keloids); nonunion fractures; scleroderma; trachoma; vascular adhesions; myocardial 

20 angiogenesis; coronary collaterals; cerebral collaterals; arteriovenous malformations; 
ischemic limb angiogenesis; Osier- Webber Syndrome; plaque neovascularization; 
telangiectasia; hemophiliac joints; angiofibroma; fibromuscular dysplasia; wound 
granulation; Crohn's disease; and atherosclerosis. 

For example, within one aspect of the present invention methods are provided 

25 for treating hypertrophic scars and keloids, comprising the step of administering a 
polynucleotide, polypeptide, antagonist and/or agonist of the invention to a 
hypertrophic scar or keloid. 

Within one embodiment of the present invention polynucleotides, 
polypeptides, antagonists and/or agonists are directly injected into a hypertrophic scar 

30 or keloid, in order to prevent the progression of these, lesions. This therapy is of 

particular value in the prophylactic treatment of conditions which are known to result 
in the development of hypertrophic scars and keloids (e.g., burns), and is preferably 
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initiated after the proliferative phase has had time to progress (approximately 14 days 
after the initial injury), but before hypertrophic scar or keloid development. As noted 
above, the present invention also provides methods for treating neovascular diseases 
of the eye, including for example, corneal neovascularization, neovascular glaucoma, 
5 proliferative diabetic retinopathy, retrolental fibroplasia and macular degeneration. 

Moreover, Ocular disorders associated with neovascularization which can be 
treated with the polynucleotides and polypeptides of the present invention (including 
agonists and/or antagonists) include, but are not limited to: neovascular glaucoma, 
diabetic retinopathy, retinoblastoma, retrolental fibroplasia, uveitis, retinopathy of 

10 prematurity macular degeneration, corneal graft neovascularization, as well as other 
eye inflammatory diseases, ocular tumors and diseases associated with choroidal or 
iris neovascularization. See, e.g., reviews by Waltman etaL, Am. J. Ophthal 55:704- 
710 (1978) and Gartner etaL, Sur\>. Ophthal. 22:291-312 (1978). 

Thus, within one aspect of the present invention methods are provided for 

15 treating neovascular diseases of the eye such as corneal neovascularization (including 
corneal graft neovascularization), comprising the step of administering to a patient a 
therapeutically effective amount of a compound (as described above) to the cornea, 
such that the formation of blood vessels is inhibited. Briefly, the cornea is a tissue 
which normally lacks blood vessels. In certain pathological conditions however, 

20 capillaries may extend into the cornea from the pericorneal vascular plexus of the 

limbus. When the cornea becomes vascularized, it also becomes clouded, resulting in 
a decline in the patient's visual acuity. Visual loss may become complete if the 
cornea completely opacitates. A wide variety of disorders can result in corneal 
neovascularization, including for example, corneal infections (e.g., trachoma, herpes 

25 simplex keratitis, leishmaniasis and onchocerciasis), immunological processes (e.g., 
graft rejection and Stevens-Johnson's syndrome), alkali burns, trauma, inflammation 
(of any cause), toxic and nutritional deficiency states, and as a complication of 
wearing contact lenses. 

Within particularly preferred embodiments of the invention, may be prepared 

30 for topical administration in saline (combined with any of the preservatives and 
antimicrobial agents commonly used in ocular preparations), and administered in 
eyedrop form. The solution or suspension may be prepared in its pure form and 
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administered several times daily. Alternatively, anti-angiogenic compositions, 
prepared as described above, may also be administered directly to the cornea. Within 
preferred embodiments, the anti-angiogenic composition is prepared with a muco- 
adhesive polymer which binds to cornea. Within further embodiments, the anti- 
5 angiogenic factors or anti-angiogenic compositions may be utilized as an adjunct to 
conventional steroid therapy. Topical therapy may also be useful prophylactically in 
corneal lesions which are known to have a high probability of inducing an angiogenic 
response (such as chemical bums). In these instances the treatment, likely in 
combination with steroids, may be instituted immediately to help prevent subsequent 

10 complications. 

Within other embodiments, the compounds described above may be injected 
directly into the corneal stroma by an ophthalmologist under microscopic guidance. 
The preferred site of injection may vary with the morphology of the individual lesion, 
but the goal of the administration would be to place the composition at the advancing 

15 front of the vasculature (i.e., interspersed between the blood vessels and the normal 
cornea). In most cases this would involve perilimbic corneal injection to "protect" the 
cornea from the advancing blood vessels. This method may also be utilized shortly 
after a corneal insult in order to prophylactically prevent corneal neovascularization. 
In this situation the material could be injected in the perilimbic cornea interspersed 

20 between the corneal lesion and its undesired potential limbic blood supply. Such 
methods may also be utilized in a similar fashion to prevent capillary invasion of 
transplanted corneas. In a sustained-release form injections might only be required 2- 
3 times per year. A steroid could also be added to the injection solution to reduce 
inflammation resulting from the injection itself. 

25 Within another aspect of the present invention, methods are provided for 

treating neovascular glaucoma, comprising the step of administering to a patient a 
therapeutically effective amount of a polynucleotide, polypeptide, antagonist and/or 
agonist to the eye, such that the formation of blood vessels is inhibited. In one 
embodiment, the compound may be administered topically to the eye in order to treat 

30 early forms of neovascular glaucoma. Within other embodiments, the compound may 
be implanted by injection into the region of the anterior chamber angle. Within other 
embodiments, the compound may also be placed in any location such that the 
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compound is continuously released into the aqueous humor. Within another aspect of 
the present invention, methods are provided for treating proliferative diabetic 
retinopathy, comprising the step of administering to a patient a therapeutically 
effective amount of a polynucleotide, polypeptide, antagonist and/or agonist to the 
5 eyes, such that the formation of blood vessels is inhibited. 

Within particularly preferred embodiments of the invention, proliferative 
diabetic retinopathy may be treated by injection into the aqueous humor or the. 
vitreous, in order to increase the local concentration of the polynucleotide, 
polypeptide, antagonist and/or agonist in the retina. Preferably, this treatment should 
10 be initiated prior to the acquisition of severe disease requiring photocoagulation. 

Within another aspect of the present invention, methods are provided for 
treating retrolental fibroplasia, comprising the step of administering to a patient a 
therapeutically effective amount of a polynucleotide, polypeptide, antagonist and/or 
agonist to the eye, such that the formation of blood vessels is inhibited. The 
15 compound may be administered topically, via intravitreous injection and/or via 
intraocular implants. 

Additionally, disorders which can be treated with the polynucleotides, 
polypeptides, agonists and/or agonists include, but are not limited to, hemangioma, 
arthritis, psoriasis, angiofibroma, atherosclerotic plaques, delayed wound healing, 
20 granulations, hemophilic joints, hypertrophic scars, nonunion fractures, Osier- Weber 
syndrome, pyogenic granuloma, scleroderma, trachoma, and vascular adhesions. 

Moreover, disorders and/or states, which can be treated with be treated with 
the the polynucleotides, polypeptides, agonists and/or agonists include, but are not 
limited to, solid tumors, blood born tumors such as leukemias, tumor metastasis, 
25 Kaposi's sarcoma, benign tumors, for example hemangiomas, acoustic neuromas, 

neurofibromas, trachomas, and pyogenic granulomas, rheumatoid arthritis, psoriasis, 
ocular angiogenic diseases, for example, diabetic retinopathy, retinopathy of 
prematurity, macular degeneration, corneal graft rejection, neovascular glaucoma, 
retrolental fibroplasia, rubeosis, retinoblastoma, and uvietis, delayed wound healing, 
30 endometriosis, vascluogenesis, granulations, hypertrophic scars (keloids), nonunion 
fractures, scleroderma, trachoma, vascular adhesions, myocardial angiogenesis, 
coronary collaterals, cerebral collaterals, arteriovenous malformations, ischemic limb 
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angiogenesis, Osier-Webber Syndrome, plaque neovascularization, telangiectasia, 
hemophiliac joints, angiofibroma fibromuscular dysplasia, wound granulation, 
Crohn's disease, atherosclerosis, birth control agent by preventing vascularization 
required for embryo implantation controlling menstruation, diseases that have 
5 angiogenesis as a pathologic consequence such as cat scratch disease (Rochele 
minalia quintosa), ulcers (Helicobacter pylori), Bartonellosis and bacillary 
angiomatosis. 

In one aspect of the birth control method, an amount of the compound 
sufficient to block embryo implantation is administered before or after intercourse and 
10 fertilization have occurred, thus providing an effective method of birth control, 

possibly a "morning after" method. Polynucleotides, polypeptides, agonists and/or 
agonists may also be used in controlling menstruation or administered as either a 
peritoneal lavage fluid or for peritoneal implantation in the treatment of 
endometriosis. 

1 5 Polynucleotides, polypeptides, agonists and/or agonists of the present 

invention may be incorporated into surgical sutures in order to prevent stitch 
granulomas. 

Polynucleotides, polypeptides, agonists and/or agonists may be utilized in a 
wide variety of surgical procedures. For example, within one aspect of the present 

20 invention a compositions (in the form of, for example, a spray or film) may be utilized 
to coat or spray an area prior to removal of a tumor, in order to isolate normal 
surrounding tissues from malignant tissue, and/or to prevent the spread of disease to 
surrounding tissues. Within other aspects of the present invention, compositions (e.g., 
in the form of a spray) may be delivered via endoscopic procedures in order to coat 

25 tumors, or inhibit angiogenesis in a desired locale. Within yet other aspects of the 
present invention, surgical meshes which have been coated with anti- angiogenic 
compositions of the present invention may be utilized in any procedure wherein a 
surgical mesh might be utilized. For example, within one embodiment of the 
invention a surgical mesh laden with an anti-angiogenic composition may be utilized 

30 during abdominal cancer resection surgery (e.g., subsequent to colon resection) in 
Order to provide support to the structure, and to release an amount of the anti- 
angiogenic factor. 
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Within further aspects of the present invention, methods are provided for 
treating tumor excision sites, comprising administering a polynucleotide, polypeptide, 
agonist and/or agonist to the resection margins of a tumor subsequent to excision, 
such that the local recurrence of cancer and the formation of new blood vessels at the 
5 site is inhibited. Within one embodiment of the invention, the anti-angiogenic 
compound is administered directly to the tumor excision site (e.g., applied by 
swabbing, brushing or otherwise coating the resection margins of the tumor with the 
anti-angiogenic compound). Alternatively, the anti-angiogenic compounds may be 
incorporated into known surgical pastes prior to administration. Within particularly 

10 preferred embodiments of the invention, the anti-angiogenic compounds are applied 
after hepatic resections for malignancy, and after neurosurgical operations. 

Within one aspect of the present invention, polynucleotides, polypeptides, 
agonists and/or agonists may be administered to the resection margin of a wide 
variety of tumors, including for example, breast, colon, brain and hepatic tumors. For 

15 example, within one embodiment of the invention, anti-angiogenic compounds may 
be administered to the site of a neurological tumor subsequent to excision, such that 
the formation of new blood vessels at the site are inhibited. 

The polynucleotides, polypeptides, agonists and/or agonists of the present 
invention may also be administered along with other anti-angiogenic factors. 

20 Representative examples of other anti-angiogenic factors include: Anti-Invasive 

Factor, retinoic acid and derivatives thereof, paclitaxel, Suramin, Tissue Inhibitor of 
Metalloproteinase- 1 , Tissue Inhibitor of Metalloproteinase-2, Plasminogen Activator 
Inhibitor- 1, Plasminogen Activator Inhibitor-2, and various forms of the lighter *'d 
group" transition metals. 

25 Lighter "d group" transition metals include, for example, vanadium, 

molybdenum, tungsten, titanium, niobium, and tantalum species. Such transition 
metal species may form transition metal complexes. Suitable complexes of the 
above-mentioned transition metal species include oxo transition metal complexes. 
Representative examples of vanadium complexes include oxo vanadium 

30 complexes such as vanadate and vanadyl complexes. Suitable vanadate complexes 

include metavanadate and orthovanadate complexes such as, for example, ammonium 
metavanadate, sodium metavanadate, and sodium orthovanadate. Suitable vanadyl 
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complexes include, for example, vanadyl acetylacetonate and vanadyl sulfate 
including vanadyl sulfate hydrates such as vanadyl sulfate mono- and trihydrates. 

Representative examples of tungsten and molybdenum complexes also include 
oxo complexes. Suitable oxo tungsten complexes include tungstate and tungsten 
5 oxide complexes. Suitable tungstate complexes include ammonium tungstate, 

calcium tungstate, sodium tungstate dihydrate, and tungstic acid. Suitable tungsten 
oxides include tungsten (IV) oxide and tungsten (VI) oxide. Suitable oxo 
molybdenum complexes include molybdate, molybdenum oxide, and molybdenyl 
complexes. Suitable molybdate complexes include ammonium molybdate and its 

10 hydrates, sodium molybdate and its hydrates, and potassium molybdate and its 

hydrates. Suitable molybdenum oxides include molybdenum (VI) oxide, molybdenum 
(VI) oxide, and molybdic acid. Suitable molybdenyl complexes include, for example, 
molybdenyl acetylacetonate. Other suitable tungsten and molybdenum complexes 
include hydroxo derivatives derived from, for example, glycerol, tartaric acid, and 

15 sugars. 

A wide variety of other anti-angiogenic factors may also be utilized within the 
context of the present invention. Representative examples include platelet factor 4; 
protamine sulphate; sulphated chitin derivatives (prepared from queen crab shells), 
(Murata et al., Cancer Res. 51:22-26, 1991); Sulphated Polysaccharide Peptidoglycan 

20 Complex (SP- PG) (the function of this compound may be enhanced by the presence 
of steroids such as estrogen, and tamoxifen citrate); Staurosporine; modulators of 
matrix metabolism, including for example, proline analogs, cishydroxyproline, d,L- 
3,4-dehydroproline, Thiaproline, alpha,alpha-dipyridyl, aminopropionitrile fumarate; 
4-propyl-5-(4-pyridinyl)-2(3H)-oxazolone; Methotrexate; Mitoxantrone; Heparin; 

25 Interferons; 2 Macroglobulin-serum; ChIMP-3 (Pavloff et al., J. Bio. Chem. 

267:17321-17326, 1992); Chymostatin (Tomkinson et al., Biochem J. 286:475-480, 
1992); Cyclodextrin Tetradecasulfate; Eponemycin; Camptothecin; Fumagillin 
(Ingber et al., Nature 348:555-557, 1990); Gold Sodium Thiomalate ("GST"; 
Matsubara and Ziff, J. Clin. Invest. 79:1440-1446, 1987); anticollagenase-serum; 

30 alpha2-antiplasmin (Holmes et ah, J. Biol. Chem. 262(4): 1659- 1664, 1987); 

Bisantrene (National Cancer Institute); Lobenzarit disodium (N-(2)-carboxyphenyl-4- 
chloroanthronilic acid disodium or "CCA"; Takeuchi et al., Agents Actions 36:312- 
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316, 1992); Thalidomide; Angostatic steroid; AGM-1470; carboxynaminolmidazole; 
and metalloproteinase inhibitors such as BB94. 

Diseases at the Cellular Level 

5 Diseases associated with increased cell survival or the inhibition of apoptosis 

that could be treated or detected by the polynucleotides or polypeptides and/or 
antagonists or agonists of the invention, include cancers (such as follicular 
lymphomas, carcinomas with p53 mutations, and hormone-dependent tumors, 
including, but not limited to colon cancer, cardiac tumors, pancreatic cancer, 

10 melanoma, retinoblastoma, glioblastoma, lung cancer, intestinal cancer, testicular 

cancer, stomach cancer, neuroblastoma, myxoma, myoma, lymphoma, endothelioma, 
osteoblastoma, osteoclastoma, osteosarcoma, chondrosarcoma, adenoma, breast 
cancer, prostate cancer, Kaposi's sarcoma and ovarian cancer); autoimmune disorders 
(such as, multiple sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, biliary 

15 cirrhosis, Behcet's disease, Crohn's disease, polymyositis, systemic lupus 

erythematosus and immune-related glomerulonephritis and rheumatoid arthritis) and 
viral infections (such as herpes viruses, pox viruses and adenoviruses), inflammation, 
graft v. host disease, acute graft rejection, and chronic graft rejection. In preferred 
embodiments, the polynucleotides or polypeptides, and/or agonists or antagonists of 

20 the invention are used to inhibit growth, progression, and/or metasis of cancers, in 
particular those listed above. 

Additional diseases or conditions associated with increased cell survival that 
could be treated or detected by the polynucleotides or polypeptides, or agonists or 
antagonists of the invention, include, but are not limited to, progression, and/or 

25 metastases of malignancies and related disorders such as leukemia (including acute 
leukemias (e.g., acute lymphocytic leukemia, acute myelocytic leukemia (including 
myeloblasts, promyelocytic, myelomonocytic, monocytic, and erythroleukemia)) and 
chronic leukemias (e.g., chronic myelocytic (granulocytic) leukemia and chronic 
lymphocytic leukemia)), polycythemia vera, lymphomas (e.g., Hodgkin's disease and 

30 non-Hodgkin's disease), multiple myeloma, Waldenstrom's macroglobulinemia, heavy 
chain disease, and solid tumors including, but not limited to, sarcomas and - 
carcinomas such as fibrosarcoma, myxosarcoma, liposarcoma, chondrosarcoma, 
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osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma, 
lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma, 
Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic 
cancer, breast cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal 
5 cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, 
papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary 
carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct 
carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wiim's tumor, 
cervical cancer, testicular tumor, lung carcinoma, small cell lung carcinoma, bladder 

10 carcinoma, epithelial carcinoma, glioma, astrocytoma, medulloblastoma, 

craniopharyngioma, ependymoma, pinealoma, hemangioblastoma, acoustic neuroma, 
oligodendroglioma, menangioma, melanoma, neuroblastoma, and retinoblastoma. 

Diseases associated with increased apoptosis that could be treated or detected 
by the polynucleotides or polypeptides, and/or agonists or antagonists of the 

15 invention, include AIDS; neurodegenerative disorders (such as Alzheimer's disease, 
Parkinson's disease, Amyotrophic lateral sclerosis, Retinitis pigmentosa, Cerebellar 
degeneration and brain tumor or prior associated disease); autoimmune disorders 
(such as, multiple sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, biliary 
cirrhosis, Behcet's disease, Crohn's disease, polymyositis, systemic lupus 

20 erythematosus and immune-related glomerulonephritis and rheumatoid arthritis) 

myelodysplastic syndromes (such as aplastic anemia), graft v. host disease, ischemic 
injury (such as that caused by myocardial infarction, stroke and reperfusion injury), 
liver injury (e.g., hepatitis related liver injury, ischemia/reperfusion injury, cholestosis 
(bile duct injury) and liver cancer); toxin-induced liver disease (such as that caused by 

25 alcohol), septic shock, cachexia and anorexia. 

Wound Healing and Epithelial Cell Proliferation 

In accordance with yet a further aspect of the present invention, there is 
provided a process for utilizing the polynucleotides or polypeptides, and/or agonists 
30 or antagonists of the invention, for therapeutic purposes, for example, to stimulate 

epithelial cell proliferation and basal keratinocytes for the purpose of wound healing, 
and to stimulate hair follicle production and healing of dermal wounds. 
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Polynucleotides or polypeptides, as well as agonists or antagonists of the invention, 
may be clinically useful in stimulating wound healing including surgical wounds, 
excisional wounds, deep wounds involving damage of the dermis and epidermis, eye 
tissue wounds, dental tissue wounds, oral cavity wounds, diabetic ulcers, dermal 
5 ulcers, cubitus ulcers, arterial ulcers, venous stasis ulcers, burns resulting from heat 
exposure or chemicals, and other abnormal wound healing conditions such as uremia, 
malnutrition, vitamin deficiencies and complications associted with systemic 
treatment with steroids, radiation therapy and antineoplastic drugs and 
antimetabolites. Polynucleotides or polypeptides, and/or agonists or antagonists of 
10 the invention, could be used to promote dermal reestablishment subsequent to dermal 
loss 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could be used to increase the adherence of skin grafts to a wound bed and 
to stimulate re-epithelialization from the wound bed. The following are a non- 
15 exhaustive list of grafts that polynucleotides or polypeptides, agonists or antagonists 
of the invention, could be used to increase adherence to a wound bed: autografts, 
artificial skin, allografts, autodermic graft, autoepdermic grafts, avacular grafts, Blair- 
Brown grafts, bone graft, brephoplastic grafts, cutis graft, delayed graft, dermic graft, 
epidermic graft, fascia graft, full thickness graft, heterologous graft, xenograft, 
20 homologous graft, hyperplastic graft, lamellar graft, mesh graft, mucosal graft, Ollier- 
Thiersch graft, omenpal graft, patch graft, pedicle graft, penetrating graft, split skin 
graft, thick split graft. The polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, can be used to promote skin strength and to improve the 
appearance of aged skin. 
25 It is believed that the polynucleotides or polypeptides, and/or agonists or 

antagonists of the invention, will also produce changes in hepatocyte proliferation, 
and epithelial cell proliferation in the lung, breast, pancreas, stomach, small intesting, 
and large intestine. The polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, could promote proliferation of epithelial cells such as 
30 sebocytes, hair follicles, hepatocytes, type II pneumocytes, mucin-producing goblet 
cells, and other epithelial cells and their progenitors contained within the skin; lung, 
liver, and gastrointestinal tract. The polynucleotides or polypeptides, and/or agonists 
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or antagonists of the invention, may promote proliferation of endothelial cells, 
keratinocytes, and basal keratinocytes. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could also be used to reduce the side effects of gut toxicity that result from 
5 radiation, chemotherapy treatments or viral infections. The polynucleotides or 
polypeptides, and/or agonists or antagonists of the invention, may have a 
cytoprotective effect on the small intestine mucosa. The polynucleotides or 
polypeptides, and/or agonists or antagonists of the invention, may also stimulate 
healing of mucositis (mouth ulcers) that result from chemotherapy and viral 
10 infections. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could further be used in full regeneration of skin in full and partial 
thickness skin defects, including burns, (i.e., repopulation of hair follicles, sweat 
glands, and sebaceous glands), treatment of other skin defects such as psoriasis. The 

15 polynucleotides or polypeptides, and/or agonists or antagonists of the invention, could 
be used to treat epidermolysis bullosa, a defect in adherence of the epidermis to the 
underlying dermis which results in frequent, open and painful blisters by accelerating 
reepithelialization of these lesions. The polynucleotides or polypeptides, and/or 
agonists or antagonists of the invention, could also be used to treat gastric and 

20 doudenal ulcers and help heal by scar formation of the mucosal lining and 

regeneration of glandular mucosa and duodenal mucosal lining more rapidly. 
Inflamamatory bowel diseases, such as Crohn's disease and ulcerative colitis, are 
diseases which result in destruction of the mucosal surface of the small or large 
intestine, respectively. Thus, the polynucleotides or polypeptides, and/or agonists or 

25 antagonists of the invention, could be used to promote the resurfacing of the mucosal 
surface to aid more rapid healing and to prevent progression of inflammatory bowel 
disease. Treatment with the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, is expected to have a significant effect on the production 
of mucus throughout the gastrointestinal tract and could be used to protect the 

30 intestinal mucosa from injurious substances that are ingested or following surgery. 
The polynucleotides or polypeptides, and/or agonists or antagonists of the invention, 
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could be used to treat diseases associate with the under expression of the 
polynucleotides of the invention. 

Moreover, the polynucleotides or polypeptides, and/or agonists or antagonists of 
the invention, could be used to prevent and heal damage to the lungs due to various 
5 pathological states. A growth factor such as the polynucleotides or polypeptides, 
and/or agonists or antagonists of the invention, which could stimulate proliferation 
and differentiation and promote the repair of alveoli and brochiolar epithelium to 
prevent or treat acute or chronic lung damage. For example, emphysema, which 
results in the progressive loss of aveoli, and inhalation injuries, i.e., resulting from 

10 smoke inhalation and burns, that cause necrosis of the bronchiolar epithelium and 

alveoli could be effectively treated using the polynucleotides or polypeptides, and/or 
agonists or antagonists of the invention. Also, the polynucleotides or polypeptides, 
and/or agonists or antagonists of the invention, could be used to stimulate the 
proliferation of and differentiation of type II pneumocytes, which may help treat or 

1 5 prevent disease such as hyaline membrane diseases, such as infant respiratory distress 
syndrome and bronchopulmonary displasia, in premature infants. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could stimulate the proliferation and differentiation of hepatocytes and, 
thus, could be used to alleviate or treat liver diseases and pathologies such as 

20 fulminant liver failure caused by cirrhosis, liver damage caused by viral hepatitis and 
toxic substances (i.e., acetaminophen, carbon tetraholoride and other hepatotoxins 
known in the art). 

In addition, the polynucleotides or polypeptides, and/or agonists or antagonists 
of the invention, could be used treat or prevent the onset of diabetes mellitus. In 

25 patients with newly diagnosed Types I and II diabetes, where some islet cell function 
remains, the polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could be used to maintain the islet function so as to alleviate, delay or 
prevent permanent manifestation of the disease. Also, the polynucleotides or 
polypeptides, and/or agonists or antagonists of the invention, could be used as an 

30 auxiliary in islet cell transplantation to improve or promote islet cell function. 

Neurological Diseases 
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Nervous system disorders, which can be treated with the compositions of the 
invention (e.g., polypeptides, polynucleotides, and/or agonists or antagonists), 
include, but are not limited to, nervous system injuries, and diseases or disorders 
which result in either a disconnection of axons, a diminution or degeneration of 
5 neurons, or demyelination. Nervous system lesions which may be treated in a patient 
(including human and non-human mammalian patients) according to the invention, 
include but are not limited to, the following lesions of either the central (including 
spinal cord, brain) or peripheral nervous systems: (1) ischemic lesions, in which a 
lack of oxygen in a portion of the nervous system results in neuronal injury or death, 

10 including cerebral infarction or ischemia, or spinal cord infarction or ischemia; (2) 
traumatic lesions, including lesions caused by physical injury or associated with 
surgery, for example, lesions which sever a portion of the nervous system, or 
compression injuries; (3) malignant lesions, in which a portion of the nervous system 
is destroyed or injured by malignant tissue which is either a nervous system 

15 associated malignancy or a malignancy derived from non-nervous system tissue; (4) . 
infectious lesions, in which a portion of the nervous system is destroyed or injured as 
a result of infection, for example, by an abscess or associated with infection by human 
immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 
tuberculosis, syphilis; (5) degenerative lesions, in which a portion of the nervous 

20 system is destroyed or injured as a result of a degenerative process including but not 
limited to degeneration associated with Parkinson's disease, Alzheimer's disease, 
Huntington's chorea, or amyotrophic lateral sclerosis (ALS); (6) lesions associated 
with nutritional diseases or disorders, in which a portion of the nervous system is 
destroyed or injured by a nutritional disorder or disorder of metabolism including but 

25 not limited to, vitamin B12 deficiency, folic acid deficiency, Wernicke disease, 

tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of 
the corpus callosum), and alcoholic cerebellar degeneration; (7) neurological lesions 
associated with systemic diseases including, but not limited to, diabetes (diabetic 
neuropathy, Bell's palsy), systemic lupus erythematosus, carcinoma, or sarcoidosis; 

30 (8) lesions caused by toxic substances including alcohol, lead, or particular 

neurotoxins; and (9) demyelinated lesions in which a portion of the nervous system 
is destroyed or injured by a demyelinating disease including, but not limited to, 
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multiple sclerosis, human immunodeficiency virus-associated myelopathy, transverse 
myelopathy or various etiologies, progressive multifocal leukoencephalopathy, and 
central pontine myelinolysis. 

In a preferred embodiment, the polypeptides, polynucleotides, or agonists or 
5 antagonists of the invention are used to protect neural cells from the damaging effects 
of cerebral hypoxia. According to this embodiment, the compositions of the 
invention are used to treat or prevent neural cell injury associated with cerebral 
hypoxia. In one aspect of this embodiment, the polypeptides, polynucleotides, or 
agonists or antagonists of the invention are used to treat or prevent neural cell injury 

10 associated with cerebral ischemia. In another aspect of this embodiment, the 

polypeptides, polynucleotides, or agonists or antagonists of the, invention are used to 
treat or prevent neural cell injury associated with cerebral.dnfarctipn. In another aspect 
of this embodiment, the polypeptides, polynucleotides, or agonists or antagonists of 
the invention are used to treat or prevent neural cell injury associated with a stroke. 

15 In a further aspect of this embodiment, the polypeptides, polynucleotides, or agonists 
or antagonists of the invention are used to treat or prevent neural cell injury associated 
with a heart attack. 

The compositions of the invention which are useful for treating or preventing 
a nervous system disorder may be selected by testing for biological activity in 

20 promoting the survival or differentiation of neurons. For example, and not by way of 
limitation, compositions of the invention which elicit any of the following effects may 
be useful according to the invention: (1) increased survival time of neurons in culture; 
(2) increased sprouting of neurons in culture or in vivo\ (3) increased production of a 
neuron-associated molecule in culture or in vivo, e.g., choline acetyltransferase or 

25 acetylcholinesterase with respect to motor neurons; or (4) decreased symptoms of 

neuron dysfunction in vivo. Such effects may be measured by any method known in 
the art. In preferred, non-limiting embodiments, increased survival of neurons may 
routinely be measured using a method set forth herein or otherwise known in the art, 
such as, for example, the method set forth in Arakawa et al. (J. Neurosci. 

30 10:3507-351 5 (1990)); increased sprouting of neurons may be detected by methods 
known in the art, such as, for example, the methods set forth in Pestronk et al. (Exp. 
NeuroL 70:65-82 (1980)) or Brown et al. (Ann. Rev. Neurosci. 4:17-42 (1981)); 
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increased production of neuron-associated molecules may be measured by bioassay, 
enzymatic assay, antibody binding, Northern blot assay, etc., using techniques known 
in the art and depending on the molecule to be measured; and motor neuron 
dysfunction may be measured by assessing the physical manifestation of motor 
5 neuron disorder, e.g., weakness, motor neuron conduction velocity, or functional 
disability. 

In specific embodiments, motor neuron disorders that may be treated 
according to the invention include, but are not limited to, disorders such as infarction, 
infection, exposure to toxin, trauma, surgical damage, degenerative disease or 

10 malignancy that may affect motor neurons as well as other components of the nervous 
system, as well as disorders that selectively affect neurons such as amyotrophic lateral 
sclerosis, and including, but not limited to, progressive spinal muscular atrophy, 
progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile muscular 
atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 

15 poliomyelitis and the post polio syndrome, and Hereditary Motorsensory Neuropathy 
(Charcot-Marie-Tooth Disease). 



Infectious Disease 

A polypeptide or polynucleotide and/or agonist or antagonist of the present 

20 invention can be used to treat or detect infectious agents. For example, by increasing 
the immune response, particularly increasing the proliferation and differentiation of B 
and/or T cells, infectious diseases may be treated. The immune response may be 
increased by either enhancing an existing immune response, or by initiating a new 
immune response. Alternatively, polypeptide or polynucleotide and/or agonist or 

25 antagonist of the present invention may also directly inhibit the infectious agent, 
without necessarily eliciting an immune response. 

Viruses are one example of an infectious agent that can cause disease or 
symptoms that can be treated or detected by a polynucleotide or polypeptide and/or 
agonist or antagonist of the present invention. Examples of viruses, include, but are 

30 not limited to Examples of viruses, include, but are not limited to the following DNA 
and RNA viruses and viral families: Arbovirus, Adenoviridae, Arenaviridae, 
Arterivirus, Birnaviridae, Bunyaviridae, Caliciviridae, Circoviridae, Corona viridae, 
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Dengue, EBV, HIV, Flaviviridae, Hepadnaviridae (Hepatitis), Herpesviridae (such as. 
Cytomegalovirus, Herpes Simplex, Herpes Zoster), Mononegavirus (e.g., 
Paramyxoviridae, Morbillivirus, Rhabdoviridae), Orthomyxoviridae (e.g., Influenza 
A, Influenza B, and parainfluenza), Papiloma virus, Papovaviridae, Parvoviridae, 
5 Picornaviridae, Poxviridae (such as Smallpox or Vaccinia), Reoviridae (e.g., 

Rotavirus), Retroviridae (HTLV-I, HTLV-II, Lenti virus), and Togaviridae (e.g., 
Rubivirus). Viruses falling within these families can cause a variety of diseases or 
symptoms, including, but not limited to: arthritis, bronchiollitis, respiratory syncytial 
virus, encephalitis, eye infections (e.g., conjunctivitis, keratitis), chronic fatigue 

10 syndrome, hepatitis (A, B, C, E, Chronic Active, Delta), Japanese B encephalitis, 
Junin, Chikungunya, Rift Valley fever, yellow fever, meningitis, opportunistic 
infections (e.g., AIDS), pneumonia, Burkitfs Lymphoma, chickenpox, hemorrhagic 
fever, Measles, Mumps, Parainfluenza, Rabies, the common cold, Polio, leukemia, 
Rubella, sexually transmitted diseases, skin diseases (e.g., Kaposi's, warts), and 

15 viremia. polynucleotides or polypeptides, or agonists or antagonists of the invention, 
can be used to treat or detect any of these symptoms or diseases. In specific 
embodiments, polynucleotides, polypeptides, or agonists or antagonists of the 
invention are used to treat: meningitis, Dengue, EBV, and/or hepatitis (e.g., hepatitis 
B). In an additional specific embodiment polynucleotides, polypeptides, or agonists 

20 or antagonists of the invention are used to treat patients nonresponsive to one or more 
other commercially available hepatitis vaccines. In a further specific embodiment 
polynucleotides, polypeptides, or agonists or antagonists of the invention are used to 
treat AIDS. 

Similarly, bacterial or fungal agents that can cause disease or symptoms and 
25 that can be treated or detected by a polynucleotide or polypeptide and/or agonist or 

antagonist of the present invention include, but not limited to, include, but not limited 
to, the following Gram-Negative and Gram-positive bacteria and bacterial families 
and fungi: Actinom^cetales (e.g., Corynebacteriurn, Mycobacterium, Norcardia), 
Cryptococcus neoformansT Aspergillosis; Bacillaceae (e;g., Anthrax, Clostridium), 
30 Bacteroidaceae, Blastomycosis, Bordetella, Borrelia (e.g., Borrelia burgdorferi), 
Brucellosis^ Candidiasis, Campylobacter, Coccidioidomycosis; Cryptococcosis, 
Dermatocycoses, E. coli (e.g., Enterotoxigenic E. coli and Enterohemorrhagic E. 
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coli), Enterobacteriaceae (Klebsiella, Salmonella (e.g., Salmonella typhi, and 
Salmonella paratyphi), Serratia, Yersinia), Erysipelothrix, Helicobacter, 
Legionellosis, Leptospirosis, Listeria, Mycoplasmatales, Mycobacterium leprae. 
Vibrio cholerae, Neisseriaceae (e.g., Acinetobacter, Gonorrhea, Menigococcal), 
5 Meisseria meningitidis, Pasteurellacea Infections (e.g., Actinobacillus, Heamophilus 
(e.g., Heamophilus influenza type B), Pasteurella), Pseudomonas, Rickettsiaceae, 
Chlamydiaceae, Syphilis, Shigella spp.. Staphylococcal, Meningiococcal, 
Pneumococcal and Streptococcal (e.g., Streptococcus pneumoniae and Group B 
Streptococcus). These bacterial or fungal families can cause the following diseases or 

10 symptoms, including, but not limited to: bacteremia, endocarditis, eye infections 

(conjunctivitis, tuberculosis, uveitis), gingivitis, opportunistic infections (e.g., AIDS 
related infections), paronychia, prosthesis-related infections, Reiter's Disease, 
respiratory tract infections, such as Whooping Cough or Empyema, sepsis, Lyme 
Disease, Cat-Scratch Disease, Dysentery, Paratyphoid Fever, food poisoning, 

15 Typhoid, pneumonia, Gonorrhea, meningitis (e.g., mengitis types A and B), 

Chlamydia, Syphilis, Diphtheria, Leprosy, Paratuberculosis, Tuberculosis, Lupus, 
Botulism, gangrene, tetanus, impetigo, Rheumatic Fever, Scarlet Fever, sexually 
transmitted diseases, skin diseases (e.g., cellulitis, dermatocy coses), toxemia, urinary 
tract infections, wound infections. Polynucleotides or polypeptides, agonists or 

20 antagonists of the invention, can be used to treat or detect any of these symptoms or 
diseases. In specific embodiments, Ppolynucleotides, polypeptides, agonists or 
antagonists of the invention are used to treat: tetanus, Diptheria, botulism, and/or 
meningitis type B. 

Moreover, parasitic agents causing disease or symptoms that can be treated or 
25 detected by a polynucleotide or polypeptide and/or agonist or antagonist of the 
present invention include, but not limited to, the following families or class: 
Amebiasis, Babesiosis, Coccidiosis, Cryptosporidiosis, Dientamoebiasis, Dourine, 
Ectoparasitic, Giardiasis, Helminthiasis, Leishmaniasis, Theileriasis, Toxoplasmosis, 
Trypanosomiasis, and Trichomonas and Sporozoans (e.g., Plasmodium virax, 
30 Plasmodium falciparium, Plasmodium malariae and Plasmodium ovale). These 

parasites can cause a variety of diseases or symptoms, including, but not limited to: 
Scabies, Trombiculiasis, eye infections, intestinal disease (e.g., dysentery, giardiasis), 
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liver disease, lung disease, opportunistic infections (e.g., AIDS related), malaria, 
pregnancy complications, and toxoplasmosis, polynucleotides or polypeptides, or 
agonists or antagonists of the invention, can be used to treat or detect any of these 
symptoms or diseases. In specific embodiments, polynucleotides, polypeptides, or 
agonists or antagonists of the invention are used to treat malaria. 

Preferably, treatment using a polypeptide or polynucleotide and/or agonist or 
antagonist of the present invention could either be by administering an effective 
amount of a polypeptide to the patient, or by removing cells from the patient, 
supplying the cells with a polynucleotide of the present invention, and returning the 
engineered cells to the patient (ex vivo therapy). Moreover, the polypeptide or 
polynucleotide of the present invention can be used as an antigen in a vaccine to raise 
an immune response against infectious disease. 

Regeneration 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 
invention can be used to differentiate, proliferate, and attract cells, leading to the 
regeneration of tissues. (See, Science 276:59-87 (1997).) The regeneration of tissues 
could be used to repair, replace, or protect tissue damaged by congenital defects, 
trauma (wounds, burns, incisions, or ulcers), age, disease (e.g. osteoporosis, 
osteocarthritis, periodontal disease, liver failure), surgery, including cosmetic plastic 
surgery, fibrosis, reperfusion injury, or systemic cytokine damage. 

Tissues that could be regenerated using the present invention include organs 
(e.g., pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal 
or cardiac), vasculature (including vascular and lymphatics), nervous, hematopoietic, 
and skeletal (bone, cartilage, tendon, and ligament) tissue. Preferably, regeneration 
occurs without or decreased scarring. Regeneration also may include angiogenesis. 

Moreover, a polynucleotide or polypeptide and/or agonist or antagonist of the 
present invention may increase regeneration of tissues difficult to heal. For example, 
increased tendon/ligament regeneration would quicken recovery time after damage. 
A polynucleotide or polypeptide and/or agonist or antagonist of the present invention 
could also be used prophylactically in an effort to avoid damage. Specific diseases 
that could be treated include of tendinitis, carpal tunnel syndrome, and other tendon or 



WO 00/56755 PCT/US00/06830 

201 

ligament defects. A further example of tissue regeneration of non-healing wounds 
includes pressure ulcers, ulcers associated with vascular insufficiency, surgical, and 
traumatic wounds. 

Similarly, nerve and brain tissue could also be regenerated by using a 
5 polynucleotide or polypeptide and/or agonist or antagonist of the present invention to 
proliferate and differentiate nerve cells. Diseases that could be treated using this 
method include central and peripheral nervous system diseases, neuropathies, or 
mechanical and traumatic disorders (e.g., spinal cord disorders, head trauma, 
cerebrovascular disease, and stoke). Specifically, diseases associated with peripheral 
10 nerve injuries, peripheral neuropathy (e.g., resulting from chemotherapy or other 

medical therapies), localized neuropathies, and central nervous system diseases (e.g., 
Alzheimer's disease, Parkinson's disease, Huntington's disease, amyotrophic lateral 
sclerosis, and Shy-Drager syndrome), could all be treated using the polynucleotide or 
polypeptide and/or agonist or antagonist of the present invention. 

15 

Chemotaxis 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 
invention may have chemotaxis activity. A chemotaxic molecule attracts or mobilizes 
cells (e.g., monocytes, fibroblasts, neutrophils, T-cells, mast cells, eosinophils, 

20 epithelial and/or endothelial cells) to a particular site in the body, such as 

inflammation, infection, or site of hyperproliferation. The mobilized cells can then 
fight off and/or heal the particular trauma or abnormality. 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 
invention may increase chemotaxic activity of particular cells. These chemotactic 

25 molecules can then be used to treat inflammation, infection, hyperproliferative 

disorders, or any immune system disorder by increasing the number of cells targeted 
to a particular location in the body. For example, chemotaxic molecules can be used 
to treat wounds and other trauma to tissues by attracting immune cells to the injured 
location. Chemotactic molecules of the present invention can also attract fibroblasts, 

30 which can be used to treat wounds. 

It is also contemplated that a polynucleotide or polypeptide and/or agonist or 
antagonist of the present invention may inhibit chemotactic activity. These molecules 
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could also be used to treat disorders. Thus, a polynucleotide or polypeptide and/or 
agonist or antagonist of the present invention could be used as an inhibitor of 
chemotaxis. 

5 

Binding Activity 

A polypeptide of the present invention may be used to screen for molecules 
that bind to the polypeptide or for molecules to which the polypeptide binds. The 
binding of the polypeptide and the molecule may activate (agonist), increase, inhibit 
10 (antagonist), or decrease activity of the polypeptide or the molecule bound. Examples 
of such molecules include antibodies, oligonucleotides, proteins (e.g., receptors),or 
small molecules. 

Preferably, the molecule is closely related to the natural ligand of the 
polypeptide, e.g., a fragment of the ligand, or a natural substrate, a ligand, a structural 

15 or functional mimetic. (See, Coiigan et al., Current Protocols in Immunology 

l(2):Chapter 5 (1991).) Similarly, the molecule can be closely related to the natural 
receptor to which the polypeptide binds, or at least, a fragment of the receptor capable 
of being bound by the polypeptide (e.g., active site). In either case, the molecule can 
be rationally designed using known techniques. 

20 Preferably, the screening for these molecules involves producing appropriate 

cells which express the polypeptide, either as a secreted protein or on the cell 
membrane. Preferred cells include cells from mammals, yeast, Drosophila, or E. coli. 
Cells expressing the polypeptide (or cell membrane containing the expressed 
polypeptide) are then preferably contacted with a test compound potentially 

25 containing the molecule to observe binding, stimulation, or inhibition of activity of 
either the polypeptide or the molecule. 

The assay may simply test binding of a candidate compound to the 
polypeptide, wherein binding is detected by a label, or in an assay involving 
competition with a labeled competitor. Further, the assay may test whether the 

30 candidate compound results in a signal generated by binding to the polypeptide. 

Alternatively, the assay can be carried out using cell-free preparations, 
polypeptide/molecule affixed to a solid support, chemical libraries, or natural product 
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mixtures. The assay may also simply comprise the steps of mixing a candidate 
compound with a solution containing a polypeptide, measuring polypeptide/molecule 
activity or binding, and comparing the polypeptide/molecule activity or binding to a 
standard. 

5 Preferably, an ELISA assay can measure polypeptide level or activity in a 

sample (e.g., biological sample) using a monoclonal or polyclonal antibody. The 
antibody can measure polypeptide level or activity by either binding, directly or 
indirectly, to the polypeptide or by competing with the polypeptide for a substrate. 

Additionally, the receptor to which a polypeptide of the invention binds can be 

10 identified by numerous methods known to those of skill in the art, for example, ligand 
panning and FACS sorting (Coligan, et al., Current Protocols in Immun., 1(2), 
Chapter 5, (1991 )). For example, expression cloning is employed wherein 
polyadenylated RNA is prepared from a cell responsive to the polypeptides, for 
example, NIH3T3 cells which are known to contain multiple receptors for the FGF 

15 family proteins, and SC-3 cells, and a cDNA library created from this RNA is divided 
into pools and used to transfect COS cells or other cells that are not responsive to the 
polypeptides. Transfected cells which are grown on glass slides are exposed to the 
polypeptide of the present invention, after they have been labelled. The polypeptides 
can be labeled by a variety of means including iodination or inclusion of a recognition 

20 site for a site-specific protein kinase. 

Following fixation and incubation, the slides are subjected to auto- 
radiographic analysis. Positive pools are identified and sub-pools are prepared and re- 
transfected using an iterative sub-pooling and re-screening process, eventually 
yielding a single clones that encodes the putative receptor. 

25 As an alternative approach for receptor identification, the labeled polypeptides 

can be photoaffinity linked with cell membrane or extract preparations that express 
the receptor molecule. Cross-linked material is resolved by PAGE analysis and 
exposed to X-ray film. The labeled complex containing the receptors of the 
polypeptides can be excised, resolved into peptide fragments, and subjected to protein 

30 microsequencing. The amino acid sequence obtained from microsequencing would 
be used to design a set of degenerate oligonucleotide probes to screen a cDN A library 
to identify the genes encoding the putative receptors. 
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Moreover, the techniques of gene-shuffling, motif-shuffling, exon-shuffling, 
and/or codon-shuffling (collectively referred to as "DNA shuffling") may be 
employed to modulate the activities of polypeptides of the invention thereby 
effectively generating agonists and antagonists of polypeptides of the invention. See 
5 generally, U.S. Patent Nos. 5,605,793, 5,81 1,238, 5,830,721, 5,834.252, and 
5,837,458, and Patten, P. A., et al., Curr. Opinion Biotechnol. 8:724-33 (1997); 
Harayama, S. Trends Biotechnol. 16(2):76-82 (1998); Hansson, L. O., et al., J. Mol. 
Biol. 287:265-76 (1999); and Lorenzo, M. M. and Blasco, R. Biotechniques 
24(2):308-13 (1998) (each of these patents and publications are hereby incorporated 

10 by reference). In one embodiment, alteration of polynucleotides and corresponding 
polypeptides of the invention may be achieved by DNA shuffling. DNA shuffling 
involves the assembly of two or more DNA segments into a desired polynucleotide 
sequence of the invention molecule by homologous, or site-specific, recombination. 
In another embodiment, polynucleotides and corresponding polypeptides of the 

15 invention may be alterred by being subjected to random mutagenesis by error-prone 
PCR, random nucleotide insertion or other methods prior to recombination. In 
another embodiment, one or more components, motifs, sections, parts, domains, 
fragments, etc., of the polypeptides of the invention may be recombined with one or 
more components, motifs, sections, parts, domains, fragments, etc. of one or more 

20 heterologous molecules. In preferred embodiments, the heterologous molecules are 
family members. In further preferred embodiments, the heterologous molecule is a 
growth factor such as, for example, platelet-derived growth factor (PDGF), 
insulin-like growth factor (IGF-I), transforming growth factor (TGF)-alpha, epidermal 
growth factor (EGF), fibroblast growth factor (FGF), TGF-beta, bone morphogenetic 

25 protein (BMP)-2, BMP-4, BMP-5, BMP-6, BMP-7, activins A and B, 

decapentaplegic(dpp), 60A, OP-2, dorsalin, growth differentiation factors (GDFs), 
nodal, MIS, inhibin-alpha, TGF-betal, TGF-beta2, TGF-beta3, TGF-beta5, and glial- 
derived neurotrophic factor (GDNF). 

Other preferred fragments are biologically active fragments of the 

30 polypeptides of the invention. Biologically active fragments are those exhibiting 
activity similar, but not necessarily identical, to an activity of the polypeptide. The 
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biological activity of the fragments may include an improved desired activity, or a 
decreased undesirable activity. 

Additionally, this invention provides a method of screening compounds to 
identify those which modulate the action of the polypeptide of the present invention. 
5 An example of such an assay comprises combining a mammalian fibroblast cell, a the 
polypeptide of the present invention, the compound to be screened and 3[H] 
thymidine under cell culture conditions where the fibroblast cell would normally 
proliferate. A control assay may be performed in the absence of the compound to be 
screened and compared to the amount of fibroblast proliferation in the presence of the 
10 compound to determine if the compound stimulates proliferation by determining the 
uptake of 3[H] thymidine in each case. The amount of fibroblast cell proliferation is 
measured by liquid scintillation chromatography which measures the incorporation of 
3[H] thymidine. Both agonist and antagonist compounds may be identified by this 
procedure. 

15 In another method, a mammalian cell or membrane preparation expressing a 

receptor for a polypeptide of the present invention is incubated with a labeled 
polypeptide of the present invention in the presence of the compound. The ability of 
the compound to enhance or block this interaction could then be measured. 
Alternatively, the response of a known second messenger system following 

20 interaction of a compound to be screened and the receptor is measured and the ability 
of the compound to bind to the receptor and elicit a second messenger response is 
measured to determine if the compound is a potential agonist or antagonist. Such 
second messenger systems include but are not limited to, cAMP guanylate cyclase, 
ion channels or phosphoinositide hydrolysis. 

25 All of these above assays can be used as diagnostic or prognostic markers. 

The molecules discovered using these assays can be used to treat disease or to bring 
about a particular result in a patient (e.g., blood vessel growth) by activating or 
inhibiting the polypeptide/molecule. Moreover, the assays can discover agents which 
may inhibit or enhance the production of the polypeptides of the invention from 

30 suitably manipulated cells or tissues. Therefore, the invention includes a method of 
identifying compounds which bind to the polypeptides of the invention comprising 
the steps of: (a) incubating a candidate binding compound with the polypeptide; and 
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(b) determining if binding has occurred. Moreover, the invention includes a method 
of identifying agonists/antagonists comprising the steps of: (a) incubating a candidate 
compound with the polypeptide, (b) assaying a biological activity , and (b) 
determining if a biological activity of the polypeptide has been altered. 
5 Also, one could identify molecules bind a polypeptide of the invention 

experimentally by using the beta-pleated sheet regions contained in the polypeptide 
sequence of the protein. Accordingly, specific embodiments of the invention are 
directed to polynucleotides encoding polypeptides which comprise, or alternatively 
consist of, the amino acid sequence of each beta pleated sheet regions in a disclosed 

10 polypeptide sequence. Additional embodiments of the invention are directed to 
polynucleotides encoding polypeptides which comprise, or alternatively consist of, 
any combination or all of contained in the polypeptide sequences of the invention. 
Additional preferred embodiments of the invention are directed to polypeptides which 
comprise, or alternatively consist of, the amino acid sequence of each of the beta 

15 pleated sheet regions in one of the polypeptide sequences of the invention. Additional 
embodiments of the invention are directed to polypeptides which comprise, or 
alternatively consist of, any combination or all of the beta pleated sheet regions in one 
of the polypeptide sequences of the invention. 

20 Targeted Delivery 

In another embodiment, the invention provides a method of delivering 
compositions to targeted cells expressing a receptor for a polypeptide of the invention, 
or cells expressing a cell bound form of a polypeptide of the invention. 

As discussed herein, polypeptides or antibodies of the invention may be 

25 associated with heterologous polypeptides, heterologous nucleic acids, toxins, or 
prodrugs via hydrophobic, hydrophilic, ionic and/or covalent interactions. In one 
embodiment, the invention provides a method for the specific delivery of 
compositions of the invention to cells by administering polypeptides of the invention 
(including antibodies) that are associated with heterologous polypeptides or nucleic 

30 acids. In one example, the invention provides a method for delivering a therapeutic 

protein into the targeted cell. In another example, the invention provides a method for 
delivering a single stranded nucleic acid (e.g., antisense or ribozymes) or double 
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stranded nucleic acid (e.g., DNA that can integrate into the cell's genome or replicate 
episomally and that can be transcribed) into the targeted cell. 

In another embodiment, the invention provides a method for the specific 
destruction of cells (e.g., the destruction of tumor cells) by administering polypeptides 
5 of the invention (e.g., polypeptides of the invention or antibodies of the invention) in 
association with toxins or cytotoxic prodrugs. 

By "toxin" is meant compounds that bind and activate endogenous cytotoxic 
effector systems, radioisotopes, holotoxins, modified toxins, catalytic subunits of 
toxins, or any molecules or enzymes not normally present in or on the surface of a cell 

10 that under defined conditions cause the cell's death. Toxins that may be used 

according to the methods of the invention include, but are not limited to, radioisotopes 
known in the art, compounds such as, for example, antibodies (or complement fixing 
containing portions thereof) that bind an inherent or induced endogenous cytotoxic 
effector system, thymidine kinase, endonuclease, RNAse, alpha toxin, ricin, abrin, 

15 Pseudomonas exotoxin A, diphtheria toxin, saporin, momordin, gelonin, pokeweed 
antiviral protein, alpha-sarcin and cholera toxin. By "cytotoxic prodrug" is meant a 
non-toxic compound that is converted by an enzyme, normally present in the cell, into 
a cytotoxic compound. Cytotoxic prodrugs that may be used according to the 
methods of the invention include, but are not limited to, glutamyl derivatives of 

20 benzoic acid mustard alkylating agent, phosphate derivatives of etoposide or 

mitomycin C, cytosine arabinoside, daunorubisin, and phenoxyacetamide derivatives 
of doxorubicin. 

Drug Screening 

25 Further contemplated is the use of the polypeptides of the present invention, or 

the polynucleotides encoding these polypeptides, to screen for molecules which 
modify the activities of the polypeptides of the present invention. Such a method 
would include contacting the polypeptide of the present invention with a selected 
compound(s) suspected of having antagonist or agonist activity, and assaying the 

30 activity of these polypeptides following binding. 

This invention is particularly useful for screening therapeutic compounds by 
using the polypeptides of the present invention, or binding fragments thereof, in any 
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of a variety of drug screening techniques. The polypeptide or fragment employed in 
such a test may be affixed to a solid support, expressed on a cell surface, free in 
solution, or located intracellularly. One method of drug screening utilizes eukaryotic 
or prokaryotic host cells which are stably transformed with recombinant nucleic acids 
5 expressing the polypeptide or fragment. Drugs are screened against such transformed 
cells in competitive binding assays. One may measure, for example, the formulation 
of complexes between the agent being tested and a polypeptide of the present 
invention. 

Thus, the present invention provides methods of screening for drugs or any 

10 other agents which affect activities mediated by the polypeptides of the present 

invention. These methods comprise contacting such an agent with a polypeptide of the 
present invention or a fragment thereof and assaying for the presence of a complex 
between the agent and the polypeptide or a fragment thereof, by methods well known 
in the art. In such a competitive binding assay, the agents to screen are typically 

15 labeled. Following incubation, free agent is separated from that present in bound 
form, and the amount of free or uncomplexed label is a measure of the ability of a 
particular agent to bind to the polypeptides of the present invention. 

Another technique for drug screening provides high throughput screening for 
compounds having suitable binding affinity to the polypeptides of the present 

20 invention, and is described in great detail in European Patent Application 84/03564, 
published on September 13, 1984, which is incorporated herein by reference herein. 
Briefly stated, large numbers of different small peptide test compounds are 
synthesized on a solid substrate, such as plastic pins or some other surface. The 
peptide test compounds are reacted with polypeptides of the present invention and 

25 washed. Bound polypeptides are then detected by methods well known in the art. 
Purified polypeptides are coated directly onto plates for use in the aforementioned 
drug screening techniques. In addition, non-neutralizing antibodies may be used to 
capture the peptide and immobilize it on the solid support. 

This invention also contemplates the use of competitive drug screening assays 

30 in which neutralizing antibodies capable of binding polypeptides of the present 

invention specifically compete with a test compound for binding to the polypeptides 
or fragments thereof. In this manner, the antibodies are used to detect the presence of 
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any peptide which shares one or more antigenic epitopes with a polypeptide of the 
invention. 

Antisense And Ribozvme (Antagonists) 

5 In specific embodiments, antagonists according to the present invention are 

nucleic acids corresponding to the sequences contained in SEQ ID NO:X, or the 
complementary strand thereof, and/or to nucleotide sequences contained a deposited 
clone. In one embodiment, antisense sequence is generated internally by the 
organism, in another embodiment, the antisense sequence is separately administered 

10 (see, for example, O'Connor, Neurochem., 56:560 (1991). Oligodeoxynucleotides as 
Anitsense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). 
Antisense technology can be used to control gene expression through antisense DNA 
or RNA, or through triple-helix formation. Antisense techniques are discussed for 
example, in Okano, Neurochem., 56:560 (1991); Oligodeoxynucleotides as Antisense 

15 Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). Triple helix 
formation is discussed in, for instance, Lee et al., Nucleic Acids Research, 6:3073 
(1979); Cooney et al., Science, 241:456 (1988); and Dervan et al., Science, 251:1300 
(1991). The methods are based on binding of a polynucleotide to a complementary 
DNA or RNA, 

20 For example, the use of c-myc and c-myb antisense RNA constructs to inhibit 

the growth of the non-lymphocytic leukemia cell line HL-60 and other cell lines was 
previously described. (Wickstrom et al. (1988); Anfossi et al. (1989)). These 
experiments were performed in vitro by incubating cells with the oligoribonucleotide. 
A similar procedure for in vivo use is described in WO 91/15580. Briefly, a pair of 

25 oligonucleotides for a given antisense RNA is produced as follows: A sequence 

complimentary to the first 15 bases of the open reading frame is flanked by an EcoRl 
site on the 5 end and a Hindlll site on the 3 end. Next, the pair of oligonucleotides is 
heated at 90°C for one minute and then annealed in 2X ligation buffer (20mM TRIS 
HC1 pH 7.5, lOmM MgC12, 10MM dithiothreitol (DTT) and 0.2 mM ATP) and then 

30 ligated to the EcoRl/Hind III site of the retroviral vector PMV7 (WO 91/15580). 

For example, the 5' coding portion of a polynucleotide that encodes the mature 
polypeptide of the present invention may be used to design an antisense RNA 
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oligonucleotide of from about 10 to 40 base pairs in length. A DNA oligonucleotide 
is designed to be complementary to a region of the gene involved in transcription 
thereby preventing transcription and the production of the receptor. The antisense 
RNA oligonucleotide hybridizes to the mRNA in vivo and blocks translation of the 
5 mRNA molecule into receptor polypeptide. 

In one embodiment, the antisense nucleic acid of the invention is produced 
intracellular^ by transcription from an exogenous sequence. For example, a vector or 
a portion thereof, is transcribed, producing an antisense nucleic acid (RNA) of the 
invention. Such a vector would contain a sequence encoding the antisense nucleic 

10 acid of the invention. Such a vector can remain episomal or become chromosomally 
integrated, as long as it can be transcribed to produce the desired antisense RNA. 
Such vectors can be constructed by recombinant DNA technology methods standard 
in the art. Vectors can be plasmid, viral, or others known in the art, used for 
replication and expression in vertebrate cells. Expression of the sequence encoding a 

15 polypeptide of the invention, or fragments thereof, can be by any promoter known in 
the art to act in vertebrate, preferably human cells. Such promoters can be inducible 
or constitutive. Such promoters include, but are not limited to, the SV40 early 
promoter region (Bernoist and Chambon, Nature, 29:304-310 (1981), the promoter 
contained in the 3' long terminal repeat of Rous sarcoma virus (Yamamoto et al., 

20 Cell, 22:787-797 (1980), the herpes thymidine promoter (Wagner et al., Proc. Natl. 
Acad. Sci. U.S.A., 78:1441-1445 (1981), the regulatory sequences of the 
metallothionein gene (Brinster et al., Nature, 296:39-42 (1982)), etc. 

The antisense nucleic acids of the invention comprise a sequence 
complementary to at least a portion of an RNA transcript of a gene of interest. 

25 However, absolute complementarity, although preferred, is not required. A sequence 
"complementary to at least a portion of an RNA," referred to herein, means a 
sequence having sufficient complementarity to be able to hybridize with the RNA, 
forming a stable duplex; in the case of double stranded antisense nucleic acids of the 
invention, a single strand of the duplex DNA may thus be tested, or triplex formation 

30 may be assayed. The ability to hybridize will depend on both the degree of 

complementarity and the length of the antisense nucleic acid Generally, the larger the 
hybridizing nucleic acid, the more base mismatches with a RNA sequence of the 
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invention it may contain and still form a stable duplex (or triplex as the case may be). 
One skilled in the art can ascertain a tolerable degree of mismatch by use of standard 
procedures to determine the melting point of the hybridized complex. 

Oligonucleotides that are complementary to the 5' end of the message, e.g., 
5 the 5' untranslated sequence up to and including the AUG initiation codon, should 
work most efficiently at inhibiting translation. However, sequences complementary 
to the 3' untranslated sequences of mRNAs have been shown to be effective at 
inhibiting translation of mRNAs as well. See generally, Wagner, R., Nature, 
372:333-335 (1994). Thus, oligonucleotides complementary to either the 5' - or 3' - 

10 non- translated, non-coding regions of a polynucleotide sequence of the invention 
could be used in an antisense approach to inhibit translation of endogenous mRNA. 
Oligonucleotides complementary to the 5' untranslated region of the mRNA should 
include the complement of the AUG start codon. Antisense oligonucleotides 
complementary to mRNA coding regions are less efficient inhibitors of translation but 

15 could be used in accordance with the invention. Whether designed to hybridize to the 
5' 3' - or coding region of mRNA, antisense nucleic acids should be at least six 
nucleotides in length, and are preferably oligonucleotides ranging from 6 to about 50 
nucleotides in length. In specific aspects the oligonucleotide is at least 10 
nucleotides, at least 17 nucleotides, at least 25 nucleotides or at least 50 nucleotides. 

20 The polynucleotides of the invention can be DNA or RNA or chimeric 

mixtures or derivatives or modified versions thereof, single-stranded or double- 
stranded. The oligonucleotide can be modified at the base moiety, sugar moiety, or 
phosphate backbone, for example, to improve stability of the molecule, hybridization, 
etc. The oligonucleotide may include other appended groups such as peptides (e.g., 

25 for targeting host cell receptors in vivo), or agents facilitating transport across the cell 
membrane (see, e.g., Letsinger et al., Proc. Natl. Acad. Sci. U.S.A. 86:6553-6556 
(1989); Lemaitre et al., Proc. Natl. Acad. Sci., 84:648-652 (1987); PCT Publication 
NO: WO88/09810, published December 15, 1988) or the blood-brain barrier (see, 
e.g., PCT Publication NO: WO89/10134, published April 25, 1988), hybridization- 

30 triggered cleavage agents. (See, e.g., Krol et al., BioTechniques, 6:958-976(1988)) 
or intercalating agents. (See, e.g., Zon, Pharm. Res., 5:539-549 (1988)). To this end, 
the oligonucleotide may be conjugated to another molecule, e.g., a peptide, 
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hybridization triggered cross-linking agent, transport agent, hybridization-triggered 
cleavage agent, etc. 

The antisense oligonucleotide may comprise at least one modified base moiety 
which is selected from the group including, but not limited to, 5-fluorouracil, 
5 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xantine, 4-acetylcytosine, 
5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl-2-thiouridine, 
5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 
2,2-dimethylguanine, 2-methyladenine, 2-methylguanine, 3-methylcytosine, 

10 5-methylcytosine, N6-adenine, 7-methylguanine, 5-methylaminomethyluracil, 
5-methoxyaminomethyI-2-thiouracil, beta-D-mannosylqueosine, 
5^-methoxycarboxymethyluracil, 5-methoxyuracih 2-methylthio-N6- 
isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 

15 5 -methyl uracil, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 
5-methyl-2-thiouracil, 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 
2,6-diaminopurine. 

The antisense oligonucleotide may also comprise at least one modified sugar 
moiety selected from the group including, but not limited to, arabinose, 

20 2-fluoroarabinose, xylulose, and hexose. 

In yet another embodiment, the antisense oligonucleotide comprises at least 
one modified phosphate backbone selected from the group including, but not limited 
to, a phosphorothioate, a phosphorodithioate, a phosphoramidothioate, a 
phosphoramidate, a phosphordiamidate, a methylphosphonate, an alkyl 

25 phosphotriester, and a formacetal or analog thereof. 

In yet another embodiment, the antisense oligonucleotide is an a-anomeric 
oligonucleotide. An a-anomeric oligonucleotide forms specific double-stranded 
hybrids with complementary RNA in which, contrary to the usual b-units, the strands 
run parallel to each other (Gautier et ah, Nuch Acids Res., 15:6625-6641 (1987)). 

30 The oligonucleotide is a 2-0-methylribonucleotide (Inoue et ah, Nuch Acids Res., 
15:6131-6148 (1987)), or a chimeric RNA-DNA analogue (Inoue et ah, FEBS Lett. 
215:327-330(1987)). 
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Polynucleotides of the invention may be synthesized by standard methods 
known in the art, e.g. by use of an automated DNA synthesizer (such as are 
commercially available from Biosearch, Applied Biosystems, etc.). As examples, 
phosphorothioate oligonucleotides may be synthesized by the method of Stein et al. 
5 (Nucl. Acids Res., 16:3209 (1988)), methylphosphonate oligonucleotides can be 
prepared by use of controlled pore glass polymer supports (Sarin et al., Proc. Natl. 
Acad. Sci. U.S.A., 85:7448-7451 (1988)), etc. 

While antisense nucleotides complementary to the coding region sequence of 
the invention could be used, those complementary to the transcribed untranslated 

10 region are most preferred. 

Potential antagonists according to the invention also include catalytic RNA, or 
a ribozyme (See, e.g., PCT International Publication WO 90/1 1364, published 
October 4, 1990; Sarver et al, Science, 247:1222-1225 (1990). While ribozymes that 
cleave mRNA at site specific recognition sequences can be used to destroy mRNAs 

15 corresponding to the polynucleotides of the invention, the use of hammerhead 

ribozymes is preferred. Hammerhead ribozymes cleave mRNAs at locations dictated 
by flanking regions that form complementary base pairs with the target mRNA. The 
sole requirement is that the target mRNA have the following sequence of two bases: 
5 ' -UG-3 ' . The construction and production of hammerhead ribozymes is well 

20 known in the art and is described more fully in Haseloff and Gerlach, Nature, 

334:585-591 (1988). There are numerous potential hammerhead ribozyme cleavage 
sites within each nucleotide sequence disclosed in the sequence listing. Preferably, 
the ribozyme is engineered so that the cleavage recognition site is located near the 5' 
end of the mRNA corresponding to the polynucleotides of the invention; i.e., to 

25 increase efficiency and minimize the intracellular accumulation of non-functional 
mRNA transcripts. 

As in the antisense approach, the ribozymes of the invention can be composed 
of modified oligonucleotides (e.g. for improved stability, targeting, etc.) and should 
be delivered to cells which express the polynucleotides of the invention in vivo. 
30 DNA constructs encoding the ribozyme may be introduced into the cell in the same 
manner as described above for the introduction of antisense encoding DNA. A 
preferred method of delivery involves using a DNA construct "encoding" the 



WO 00/56755 



PCT/US00/06830 



214 

ribozyme under the control of a strong constitutive promoter, such as, for example, 
pol III or pol II promoter, so that transfected cells will produce sufficient quantities of 
the ribozyme to destroy endogenous messages and inhibit translation. Since 
ribozymes unlike antisense molecules, are catalytic, a lower intracellular 
5 concentration is required for efficiency. 

Antagonist/agonist compounds may be employed to inhibit the cell growth 
and proliferation effects of the polypeptides of the present invention on neoplastic 
cells and tissues, i.e. stimulation of angiogenesis of tumors, and, therefore, retard or 
prevent abnormal cellular growth and proliferation, for example, in tumor formation 
10 or growth. 

The antagonist/agonist may also be employed to prevent hyper-vascular 
diseases, and prevent the proliferation of epithelial lens cells after extracapsular 
cataract surgery. Prevention of the mitogenic activity of the polypeptides of the 
present invention may also be desirous in cases such as restenosis after balloon 
1 5 angioplasty. 

The antagonist/agonist may also be employed to prevent the growth of scar 
tissue during wound healing. 

The antagonist/agonist may also be employed to treat the diseases described 

herein. 

20 Thus, the invention provides a method of treating disorders or diseases, including but 
not limited to the disorders or diseases listed throughout this application, associated 
with overexpression of a polynucleotide of the present invention by administering to a 
patient (a) an antisense molecule directed to the polynucleotide of the present 
invention, and/or (b) a ribozyme directed to the polynucleotide of the present 

25 invention 

Other Activities 

The polypeptide of the present invention, as a result of the ability to stimulate 
vascular endothelial cell growth, may be employed in treatment for stimulating re- 
30 vascularization of ischemic tissues due to various disease conditions such as 

thrombosis, arteriosclerosis, and other cardiovascular conditions. These polypeptide 
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may also be employed to stimulate angiogenesis and limb regeneration, as discussed 
above. 

The polypeptide may also be employed for treating wounds due to injuries, 
burns, post-operative tissue repair, and ulcers since they are autogenic to various cells 
5 of different origins, such as fibroblast cells and skeletal muscle cells, and therefore, 
facilitate the repair or replacement of damaged or diseased tissue. 

The polypeptide of the present invention may also be employed stimulate 
neuronal growth and to treat and prevent neuronal damage which occurs in certain 
neuronal disorders or neurodegenerative conditions such as Alzheimer's disease, 
10 Parkinson's disease, and AIDS-related complex. The polypeptide of the invention 
may have the ability to stimulate chondrocyte growth, therefore, they may be 
employed to enhance bone and periodontal regeneration and aid in tissue transplants 
or bone grafts. 

The polypeptide of the present invention may be also be employed to prevent 
15 skin aging due to sunburn by stimulating keratinocyte growth. 

. The polypeptide of the invention may also be employed for preventing hair 
loss, since FGF family members activate hair-forming cells and promotes melanocyte 
growth. Along the same lines, the polypeptides of the present invention may be 
employed to stimulate growth and differentiation of hematopoietic cells and bone 
20 marrow cells when used in combination with other cytokines. 

The polypeptide of the invention may also be employed to maintain organs 
before transplantation or for supporting cell culture of primary tissues. 

The polypeptide of the present invention may also be employed for inducing 
tissue of mesodermal origin to differentiate in early embryos. 

25 

The polypeptide or polynucleotides and/or agonist or antagonists of the 
present invention may also increase or decrease the differentiation or proliferation of 
embryonic stem cells, besides, as discussed above, hematopoietic lineage. 

The polypeptide or polynucleotides and/or agonist or antagonists of the 
30 present invention may also be used to modulate mammalian characteristics, such as 
body height, .weight, hair color, eye color, skin, percentage of adipose tissue, 
pigmentation, size, and shape (e.g., cosmetic surgery). Similarly, polypeptides or 
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polynucleotides and/or agonist or antagonists of the present invention may be used to 
modulate mammalian metabolism affecting catabolism, anabolism, processing, 
utilization, and storage of energy. 

Polypeptide or polynucleotides and/or agonist or antagonists of the present 
5 invention may be used to change a mammal's mental state or physical state by 
influencing biorhythms, caricadic rhythms, depression (including depressive 
disorders), tendency for violence, tolerance for pain, reproductive capabilities 
(preferably by Activin or Inhibin-like activity), hormonal or endocrine levels, 
appetite, libido, memory, stress, or other cognitive qualities. 
10 Polypeptide or polynucleotides and/or agonist or antagonists of the present 

invention may also be used as a food additive or preservative, such as to increase or 
decrease storage capabilities, fat content, lipid, protein, carbohydrate, vitamins, 
minerals, cofactors or other nutritional components. 

15 Other Preferred Embodiments 

Other preferred embodiments of the claimed invention include an isolated 
nucleic acid molecule comprising a nucleotide sequence which is at least 95% 
identical to a sequence of at least about 50 contiguous nucleotides in the nucleotide 
sequence of SEQ ID NO:X wherein X is any integer as defined in Table 1. 

20 Also preferred is a nucleic acid molecule wherein said sequence of contiguous 

nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of 
the Clone Sequence and ending with the nucleotide at about the position of the 3' 
Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1. 

25 Also preferred is a nucleic acid molecule wherein said sequence of contiguous 

nucleotides is included in ihe nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of 
the Start Codon and ending with the nucleotide at about the position of the 3' 
Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1. 

30 Similarly preferred is a nucleic acid molecule wherein said sequence of 

contiguous nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the 
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range of positions beginning with the nucleotide at about the position of the 5' 
Nucleotide of the First Amino Acid of the Signal Peptide and ending with the 
nucleotide at about the position of the 3' Nucleotide of the Clone Sequence as 
defined for SEQ ID NO:X in Table 1. 
5 Also preferred is an isolated nucleic acid molecule comprising a nucleotide 

sequence which is at least 95% identical to a sequence of at least about 150 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 

Further preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least about 500 

10 contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X, 

A further preferred embodiment is a nucleic acid molecule comprising a 
nucleotide sequence which is at least 95% identical to the nucleotide sequence of SEQ 
ID NO:X beginning with the nucleotide at about the position of the 5' Nucleotide of 
the First Amino Acid of the Signal Peptide and ending with the nucleotide at about 

15 the position of the 3' Nucleotide of the Clone Sequence as defined for SEQ ID NO:X 
in Table 1 . 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to the complete 
nucleotide sequence of SEQ ID NO:X. 

20 Also preferred is an isolated nucleic acid molecule which hybridizes under 

stringent hybridization conditions to a nucleic acid molecule, wherein said nucleic 
acid molecule which hybridizes does not hybridize under stringent hybridization 
conditions to a nucleic acid molecule having a nucleotide sequence consisting of only 
A residues or of only T residues. 

25 Also preferred is a composition of matter comprising a DNA molecule which 

comprises a human cDNA clone identified by a cDNA Clone Identifier in Table 1, 
which DNA molecule is contained in the material deposited with the American Type 
Culture Collection and given the ATCC Deposit Number shown in Table 1 for said 
cDNA Clone Identifier. 

30 Also preferred is an isolated nucleic acid molecule comprising a nucleotide 

sequence which is at least 95% identical to a sequence of at least 50 contiguous 
nucleotides in the nucleotide sequence of a human cDN A clone identified by a cDNA 
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Clone Identifier in Table 1 , which DN A molecule is contained in the deposit given the 
ATCC Deposit Number shown in Table 1 . 

Also preferred is an isolated nucleic acid molecule, wherein said sequence of 
at least 50 contiguous nucleotides is included in the nucleotide sequence of the 
5 complete open reading frame sequence encoded by said human cDNA clone. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to sequence of at least 150 contiguous 
nucleotides in the nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
10 comprising a nucleotide sequence which is at least 95% identical to sequence of at 
least 500 contiguous nucleotides in the nucleotide sequence encoded by said human 
cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to the complete 

15 nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is a method for detecting in a biological 
sample a nucleic acid molecule comprising a nucleotide sequence which is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 

20 wherein X is any integer as defined in Table 1 ; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1 ; which method comprises a step of comparing a nucleotide sequence of at least one 
nucleic acid molecule in said sample with a sequence selected from said group and 

25 determining whether the sequence of said nucleic acid molecule in said sample is at 
least 95% identical to said selected sequence. 

Also preferred is the above method wherein said step of comparing sequences 
comprises determining the extent of nucleic acid hybridization between nucleic acid 
molecules in said sample and a nucleic acid molecule comprising said sequence 

30 selected from said group. Similarly, also preferred is the above method wherein said 
step of comparing sequences is performed by comparing the nucleotide sequence 
determined from a nucleic acid molecule in said sample with said sequence selected 
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from said group. The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

A further preferred embodiment is a method for identifying the species, tissue 
or cell type of a biological sample which method comprises a step of detecting nucleic 
5 acid molecules in said sample, if any, comprising a nucleotide sequence that is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 
wherein X is any integer as defined in Table 1 ; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDN A Clone Identifier in Table 1 and contained 
10 in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
L 

The method for identifying the species, tissue or cell type of a biological 
sample can comprise a step of detecting nucleic acid molecules comprising a 
nucleotide sequence in a panel of at least two nucleotide sequences, wherein at least 

15 one sequence in said panel is at least 95% identical to a sequence of at least 50 
contiguous nucleotides in a sequence selected from said group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a gene encoding a secreted 
protein identified in Table 1, which method comprises a step of detecting in a 

20 biological sample obtained from said subject nucleic acid molecules, if any, 

comprising a nucleotide sequence that is at least 95% identical to a sequence of at 
least 50 contiguous nucleotides in a sequence selected from the group consisting of: a 
nucleotide sequence of SEQ ID NO:X wherein X is any integer as defined in Table 1; 
and a nucleotide sequence encoded by a human cDNA clone identified by a cDNA 

25 Clone Identifier in Table 1 and contained in the deposit with the ATCC Deposit 
Number shown for said cDNA clone in Table 1. 

The method for diagnosing a pathological condition can comprise a step of 
detecting nucleic acid molecules comprising a nucleotide sequence in a panel of at 
least two nucleotide sequences, wherein at least one sequence in said panel is at least 

30 95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from said group. 
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Also preferred is a composition of matter comprising isolated nucleic acid 
molecules wherein the nucleotide sequences of said nucleic acid molecules comprise 
a panel of at least two nucleotide sequences, wherein at least one sequence in said 
panel is at least 95% identical to a sequence of at least 50 contiguous nucleotides in a 
5 sequence selected from the group consisting of: a nucleotide sequence of SEQ ID 
NO:X wherein X is any integer as defined in Table 1; and a nucleotide sequence 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1. The nucleic acid molecules can comprise DNA molecules or RNA 
10 molecules. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 90% identical to a sequence of at least about 10 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1. 
Also preferred is a polypeptide, wherein said sequence of contiguous amino 
15 acids is included in the amino acid sequence of SEQ ID NO:Y in the range of 

positions beginning with the residue at about the position of the First Amino Acid of 
the Secreted Portion and ending with the residue at about the Last Amino Acid of the 
Open Reading Frame as set forth for SEQ ID NO:Y in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
20 at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 95% identical to a sequence of at least about 100 contiguous amino 
acids in the amino acid sequence of SEQ ID NO: Y. 
25 Further preferred is an isolated polypeptide comprising an amino acid 

sequence at least 95% identical to the complete amino acid sequence of SEQ ID 
NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 90% identical to a sequence of at least about 10 contiguous amino 
30 acids in the complete amino acid sequence of a secreted protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1 . 
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Also preferred is a polypeptide wherein said sequence of contiguous amino 
acids is included in the amino acid sequence of a secreted portion of the secreted 
protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
5 cDN A clone in Table 1 . 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of the secreted portion of the protein encoded by a human cDNA 
clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
10 with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 100 contiguous amino acids in 
the amino acid sequence of the secreted portion of the protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
15 deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1 . 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to the amino acid sequence of the secreted portion of the protein 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
20 clone in Table 1. 

Further preferred is an isolated antibody which binds specifically to a 
polypeptide comprising an amino acid sequence that is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the group 
consisting of: an amino acid sequence of SEQ ID NO: Y wherein Y is any integer as 
25 defined in Table 1 ; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1. 

Further preferred is a method for detecting in a biological sample a 
30 polypeptide comprising an amino acid sequence which is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the group 
consisting of: an amino acid sequence of SEQ ID NO: Y wherein Y is any integer as 
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defined in Table 1; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDN A Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1; which method comprises a step of comparing an amino acid sequence of at least 
5 one polypeptide molecule in said sample with a sequence selected from said group 
and determining whether the sequence of said polypeptide molecule in said sample is 
at least 90% identical to said sequence of at least 10 contiguous amino acids. 

Also preferred is the above method wherein said step of comparing an amino 
acid sequence of at least one polypeptide molecule in said sample with a sequence 

1 0 selected from said group comprises determining the extent of specific binding of 

polypeptides in said sample to an antibody which binds specifically to a polypeptide 
comprising an amino acid sequence that is at least 90% identical to a sequence of at 
least 10 contiguous amino acids in a sequence selected from the group consisting of: 
an amino acid sequence of SEQ ID NO: Y wherein Y is any integer as defined in 

15 Table 1; and a complete amino acid sequence of a protein encoded by a human cDNA 
clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is the above method wherein said step of comparing sequences 
is performed by comparing the amino acid sequence determined from a polypeptide 

20 molecule in said sample with said sequence selected from said group. 

Also preferred is a method for identifying the species, tissue or cell type of a 
biological sample which method comprises a step of detecting polypeptide molecules 
in said sample, if any, comprising an amino acid sequence that is at least 90% 
identical to a sequence of at least 10 contiguous amino acids in a sequence selected 

25 from the group consisting of: an amino acid sequence of SEQ ID NO:Y wherein Y is 
any integer as defined in Table 1 ; and a complete amino acid sequence of a secreted 
protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1. 

30 Also preferred is the above method for identifying the species, tissue or cell 

type of a biological sample, which method comprises a step of detecting polypeptide 
molecules comprising an amino acid sequence in a panel of at least two amino acid 
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sequences, wherein at least one sequence in said panel is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the above 
group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
5 associated with abnormal structure or expression of a gene encoding a secreted 
protein identified in Table 1 , which method comprises a step of detecting in a 
biological sample obtained from said subject polypeptide molecules comprising an 
amino acid sequence in a panel of at least two amino acid sequences, wherein at least 
one sequence in said panel is at least 90% identical to a sequence of at least 10 

10 contiguous amino acids in a sequence selected from the group consisting of: an amino 
acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDN A clone in Table 1 . 

15 In any of these methods, the step of detecting said polypeptide molecules 

includes using an antibody. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a nucleotide sequence encoding a 
polypeptide wherein said polypeptide comprises an amino acid sequence that is at 

20 least 90% identical to a sequence of at least 10 contiguous amino acids in a sequence 
selected from the group consisting of: an amino acid sequence of SEQ ID NO: Y 
wherein Y is any integer as defined in Table 1; and a complete amino acid sequence 
of a secreted protein encoded by a human cDNA clone identified by a cDN A Clone 
Identifier in Table 1 and contained in the deposit with the ATCC Deposit Number 

25 shown for said cDNA clone in Table 1. 

Also preferred is an isolated nucleic acid molecule, wherein said nucleotide 
sequence encoding a polypeptide has been optimized for expression of said 
polypeptide in a prokaryotic host. 

Also preferred is an isolated nucleic acid molecule, wherein said polypeptide 

30 comprises an amino acid sequence selected from the group consisting of: an amino 

acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
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identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDN A clone in Table 1 . 

Further preferred is a method of making a recombinant vector comprising 
inserting any of the above isolated nucleic acid molecule into a vector. Also preferred 
5 is the recombinant vector produced by this method. Also preferred is a method of 
making a recombinant host cell comprising introducing the vector into a host cell, as 
well as the recombinant host cell produced by this method. 

Also preferred is a method of making an isolated polypeptide comprising 
culturing this recombinant host cell under conditions such that said polypeptide is 

10 expressed and recovering said polypeptide. Also preferred is this method of making 
an isolated polypeptide, wherein said recombinant host cell is a eukaryotic cell and 
said polypeptide is a secreted portion of a human secreted protein comprising an 
amino acid sequence selected from the group consisting of: an amino acid sequence of 
SEQ ID NO: Y beginning with the residue at the position of the First Amino Acid of 

15 the Secreted Portion of SEQ ID NO:Y wherein Y is an integer set forth in Table 1 and 
said position of the First Amino Acid of the Secreted Portion of SEQ ID NO: Y is 
defined in Table 1 ; and an amino acid sequence of a secreted portion of a protein 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 

20 clone in Table L The isolated polypeptide produced by this method is also preferred. 
Also preferred is a method of treatment of an individual in need of an 
increased level of a secreted protein activity, which method comprises administering 
to such an individual a pharmaceutical composition comprising an amount of an 
isolated polypeptide, polynucleotide, or antibody of the claimed invention effective to 

25 increase the level of said protein activity in said individual. 

The above-recited applications have uses in a wide variety of hosts. Such 
hosts include, but are not limited to, human, murine, rabbit, goat, guinea pig, camel, 
horse, mouse, rat, hamster, pig, micro-pig, chicken, goat, cow, sheep, dog, cat, non- 
human primate, and human. In specific embodiments, the host is a mouse, rabbit, 

30 goat, guinea pig, chicken, rat, hamster, pig, sheep, dog or cat. In preferred 

embodiments, the host is a mammal. In most preferred embodiments, the host is a 
human. 
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In specific embodiments of the invention, for each "Contig ID" listed in the 
fourth column of Table 2, preferably excluded are one or more polynucleotides 
comprising, or alternatively consisting of, a nucleotide sequence referenced in the 
fifth column of Table 2 and described by the general formula of a-b, whereas a and b 
5 are uniquely determined for the corresponding SEQ ID NO:X referred to in column 3 
of Table 2. Further specific embodiments are directed to polynucleotide sequences 
excluding one, two, three, four, or more of the specific polynucleotide sequences 
referred to in the fifth column of Table 2. In no way is this listing meant to encompass 
all of the sequences which may be excluded by the general formula, it is just a 
10 representative example. All references available through these accessions are hereby 
incorporated by reference in their entirety. 



TABLE 2 



Gene No. 


cDNA Clone 
ID 


NT 
SEQ 

ID 
NO: 

X 


Contig ID 


Public Accession Numbers 


1 


HE9NB82 


11 


790925 


T48271, T48272, T84138, R00180, R00181, 
R01779, R01778, R49669, R49669, H42920, 
R93248, H52219, H62631, H75401, H75956, 
N58710, AA01 1389, AA01 1426 


3 


HE9TA42 


13 


834972 


T74758, T74846, R50277, R50737, R52504, 
R52505, R76987, H05272, H12752, H12793, 
R98348, R98349, H68391, H84958, H91439, 
N49227, N50277, N52913, N54419, N55604, 
W32435 , W450 1 0, W56052, W72 113, W94473, 
A AO 1 1 029, A AO 1 1 1 5 1 , A AO 1 7 1 09, A AO 17110, 
AA017244, AA017280, AA019069, AA019071, 
AA019150, AA019152, AA056090, AA056117, 
AA056151 , AA058595, AA088508, AA088509, 
AA132442, AA132610, AA1 50049, AA150034, 
AA459829, AA46391 1, AA4 19089, AA4 19062, 
AA557492, H85529, AA766136, AA928412, 
AA995492, CI 5582 


12 


HEBAP51 


22 


631248 


T75214, R45278, R45278, N45592, N48800, 
W56090 


14 


HEBBF78 


24 


742915 


T39268, T60160, T60220, R35222, R35223, 
R44510, R44510, R59970, H00372, H17643, 
HI 7757, H21224, R99021 , H59535, H60407, 
H63093, H63178, H70834, H72562, H72964, 
H82418, H94858, H94913, H97157, N32571, 
N4191 1, N53689, N69676, N73052, N78595, 
W78722, W80529, AA024462, AA054989, 
AA100617, AA187655, AA191585, AA194889, 



WO 00/56755 



PCT/US00/06830 



226 











AA223950, AA227494, AA242922, AA253197, 
AA252244, AA4 17824, AA427942 


18 


HEBDF77 


28 


692347 


R 12748, R39800, H06705, H06754, H29013, 
R88622, N46729, AA 133829 


19 


HEBDQ91 


29 


840288 


T71 21 0, T8 1 885, R85 1 00, AA 1 67586, AA824367, 
Z4111KZ45398 


21 


HEBFL36 


31 


604638 


R38261 


25 


HEBGE85 


35 


834478 


R42024, R43307, R52913, R42024, R43307, 
R67278, HI 9248, N62208, N76506. W72237, 
W74222, W92450, W95152, W95249, AA047719, 
AA057767, AA191673, AA232863, AA256929, 
AA255438. AA258256, AA262360, AA421841 


26 


HEEAB58 


36 


834398 


T39482, T40618, T50039, T50096, R20546, 
R20546, R66341, R66342, R67483, R82598, 
HOI 566, H54508, H66304, H67729, H79785, 
H82064, H82164, H84518, H97729, N20279, 
N29188. N29395, N35601, N59339, N70870. 
N71706. N77147, AA029343, AA029344, 
AA040150, AA040814, AA507067, AA507956, 
AA534713, AA534743, AA535536, AA688253, 
AA906644, AA961588, D78835, C01 311, C06150, 
C17188 


29 


HEGAU15 


39 


834379 


W92008, W92009 


30 


HEBCU 8 


40 


831464 


T63400, T63545, T94026, T94778, T75424, 
R39278. R82600, R82599, R87540, R87937, 
R87938, AA039787, AA039788, AA1 76798, 
AA836133, AI057154 


33 


HELAW94 


43 


834796 


AI003772, W45510 


34 


HEBDF90 


44 


835835 


R2121 1, R74193, R74282, R81220, H02254, 
H02352, H88945, H89178, N53357, N63150, 
N66663, N92903. N98946. W21 109, AA044128, 
AA044302, AA05831 1, AA167044, AA805148, 
AA810643, AA249069, AA398057, AA3991 1 1 


37 


HELDQ42 


47 


695716 


T49898, HI 9034, H38523, H83345, AA015878, 
AAO 18778, AA018035. AA045767, AA099965 


40 


HELFO30 


50 


828202 


R54828. R55169, N35347, N44715, N52355, 
N52362, N75125, N75133, N94993, W04599, 
W 1 5275, W 19462, W20219, W31499, W32433, 
W39235, W45008, W56137, W55956, N90579, 
AA028004, AA029907, AA030036, AA039829, 
AA044387, AA042839, AA056023. AA056071, 
AA424153, AA424192, AA5 12882, D79420, 
D79933, C00297 


41 


HTEGH03 


51 


815562 


T60134, T92770, R33256, R33257, R36501, 
R37497, R63928, R64019, R81559, R81560, 
R82368, R82427, HOI 029, HOI 778, H24484, 
H95209, H95210, N2461 1, N25469, N26138, 
N26846, N27847, N33750, N91796, W21524, 
W56252, AA031345. AA031389, AA054690, 
AA056448, AA057272, AA058717, AA075396, 
AA075446, AA 102851, AA 1 02852, AA 132449, 
AA1 57836, AA426489, AA430130 


43 


HELGG84 


53 


674456 


N66810, N70665, N75004, W05747 


47 


HEMCJ80 


57 


765041 


T54337, R20254, R43710, R43710, N23462, 
AA039793, AA056228, AA429186 
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Having generally described the invention, the same will be more readily 
understood by reference to the following examples, which are provided by way of 
illustration and are not intended as limiting. 

5 Examples 

Exam ple 1: Isolation of a Selected cDNA Clone From the Deposited Sample 

Each cDNA clone in a cited ATCC deposit is contained in a plasmid vector. 
Table 1 identifies the vectors used to construct the cDNA library from which each 
10 clone was isolated. In many cases, the vector used to construct the library is a phage 
vector from which a plasmid has been excised. The table immediately below 
correlates the related plasmid for each phage vector used in constructing the cDNA 
library. For example, where a particular clone is identified in Table 1 as being 
isolated in the vector "Lambda Zap," the corresponding deposited clone is in 
15 "pBluescript." 

Vector Used to Construct Library Corresponding Deposited 

Plasmid 

Lambda Zap pBluescript (pBS) 

Uni-Zap XR pBluescript (pBS) 

20 Zap Express pBK 

lafmid BA plafmid B A 

pSportl pSportl 
pCMVSport 2.0 pCMVSport 2.0 

pCMVSport 3.0 pCMVSport 3.0 

25 pCR @ 2.1 pCR @ 2.1 

Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap 

XR (U.S. Patent Nos. 5,128, 256 and 5,286,636), Zap Express (U.S. Patent Nos. 

5,128,256 and 5,286,636), pBluescript (pBS) (Short, J. M. et al., Nucleic Acids Res. 

16:7583-7600 (1988); Alting-Mees, M. A. and Short, J. M., Nucleic Acids Res. 
30 17:9494 (1989)) and pBK (Alting-Mees, M. A. et al., Strategies 5:58-61 (1992)) are 

commercially available from Stratagene Cloning Systems, Inc., 1 101 1 N. Torrey 

Pines Road, La Jolla, CA, 92037. pBS contains an ampicillin resistance gene and 



WO 00/56755 PCTYUS00/06830 



pBK contains a neomycin resistance gene. Both can be transformed into E. coli strain 
XL-1 Blue, also available from Stratagene. pBS comes in 4 forms SK+, SK-, KS+ 
and KS. The S and K refers to the orientation of the poly linker to the T7 and T3 
primer sequences which flank the polylinker region ("S M is for SacI and "K" is for 
5 Kpnl which are the first sites on each respective end of the linker). "+" or "-" refer to 
the orientation of the fl origin of replication ("ori"), such that in one orientation, 
single stranded rescue initiated from the f 1 ori generates sense strand DNA and in the 
other, antisense. 

Vectors pSportl, pCMVSport 2.0 and pCMVSport 3.0, were obtained from 

10 Life Technologies, Inc., P. O. Box 6009, Gaithersburg, MD 20897. All Sport vectors 
contain an ampicillin resistance gene and may be transformed into E. coli strain 
DH10B, also available from Life Technologies. (See, for instance, Gruber, C. E., et 
aL, Focus 15:59 (1993).) Vector lafmid BA (Bento Soares, Columbia University, 
NY) contains an ampicillin resistance gene and can be transformed into E. coli strain 

15 XL-1 Blue. Vector pCR®2.1, which is available from Invitrogen, 1600 Faraday 
Avenue, Carlsbad, CA 92008, contains an ampicillin resistance gene and may be 
transformed into E. coli strain DH10B, available from Life Technologies. (See, for 
instance, Clark, J. M., Nuc. Acids Res. 16:9677-9686 (1988) and Mead, D. et al., 
Bio/Technology 9: (1991).) Preferably, a polynucleotide of the present invention 

20 does not comprise the phage vector sequences identified for the particular clone in 
Table 1, as well as the corresponding plasmid vector sequences designated above. 

The deposited material in the sample assigned the ATCC Deposit Number 
cited in Table 1 for any given cDNA clone also may contain one or more additional 
plasmids, each comprising a cDNA clone different from that given clone. Thus, 

25 deposits sharing the same ATCC Deposit Number contain at least a plasmid for each 
cDNA clone identified in Table 1. Typically, each ATCC deposit sample cited in 
Table 1 comprises a mixture of approximately equal amounts (by weight) of about 50 
plasmid DNAs, each containing a different cDNA clone; but such a deposit sample 
may include plasmids for more or less than 50 cDNA clones, up to about 500 cDNA 

30 clones. 

Two approaches can be used to isolate a particular clone from the deposited 
sample of plasmid DNAs cited for that clone in Table 1 . First, a plasmid is directly 
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isolated by screening the clones using a polynucleotide probe corresponding to SEQ 
ID NO:X. 

Particularly, a specific polynucleotide with 30-40 nucleotides is synthesized 
using an Applied Biosystems DNA synthesizer according to the sequence reported. 
5 The oligonucleotide is labeled, for instance, with 32 P-y-ATP using T4 polynucleotide 
kinase and purified according to routine methods. (E.g., Maniatis et al., Molecular 
Cloning: A Laboratory Manual, Cold Spring Harbor Press, Cold Spring, NY (1982).) 
The plasmid mixture is transformed into a suitable host, as indicated above (such as 
XL- 1 Blue (Stratagene)) using techniques known to those of skill in the art, such as 

10 those provided by the vector supplier or in related publications or patents cited above. 
The transformants are plated on 1.5% agar plates (containing the appropriate selection 
agent, e.g.. ampicillin) to a density of about 150 transformants (colonies) per plate. 
These plates are screened using Nylon membranes according to routine methods for 
bacterial colony screening (e.g., Sambrook et al., Molecular Cloning: A Laboratory 

15 Manual, 2nd Edit., (1989), Cold Spring Harbor Laboratory Press, pages 1.93 to 
1 . 104), or other techniques known to those of skill in the art. 

Alternatively, two primers of 17-20 nucleotides derived from both ends of the 
SEQ ID NO:X (i.e., within the region of SEQ ID NO:X bounded by the 5' NT and 
the y NT of the clone defined in Table 1) are synthesized and used to amplify the 

20 desired cDNA using the deposited cDNA plasmid as a template. The polymerase 

chain reaction is carried out under routine conditions, for instance^ in 25 ul of reaction 
mixture with 0.5 ug of the above cDNA template. A convenient reaction mixture is 
1.5-5 mM MgCl 2 , 0.01% (w/v) gelatin, 20 uM each of d ATP, dCTP, dGTP, dTTP, 25 
pmol of each primer and 0.25 Unit of Taq polymerase. Thirty five cycles of PCR 

25 (denaturation at 94 degree C for 1 min; annealing at 55 degree C for 1 min; elongation 
at 72 degree C for 1 min) are performed with a Perkin-Elmer Cetus automated 
thermal cycler. The amplified product is analyzed by agarose gel electrophoresis and 
the DNA band with expected molecular weight is excised and purified. The PCR 
product is verified to be the selected sequence by subcloning and sequencing the 

30 DNA product. 

Several methods are available for the identification of the 5' or 3' non-coding 
portions of a gene which may not be present in the deposited clone. These methods 
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include but are not limited to, filter probing, clone enrichment using specific probes, 
and protocols similar or identical to 5' and 3' "RACE" protocols which are well 
known in the art. For instance, a method similar to 5' RACE is available for 
generating the missing 5' end of a desired full-length transcript. (Fromont-Racine et 
5 al., Nucleic Acids Res. 21(7): 1683-1684 (1993).) 

Briefly, a specific RNA oligonucleotide is ligated to the 5' ends of a 
population of RNA presumably containing full-length gene RNA transcripts. A 
primer set containing a primer specific to the ligated RNA oligonucleotide and a 
primer specific to a known sequence of the gene of interest is used to PCR amplify 

10 the 5' portion of the desired full-length gene. This amplified product may then be 
sequenced and used to generate the full length gene. 

This above method starts with total RNA isolated from the desired source, 
although poly-A+ RNA can be used. The RNA preparation can then be treated with 
phosphatase if necessary to eliminate 5' phosphate groups on degraded or damaged 

15 RNA which may interfere with the later RNA ligase step. The phosphatase should 
then be inactivated and the RNA treated with tobacco acid pyrophosphatase in order 
to remove the cap structure present at the 5' ends of messenger RNAs. This reaction 
leaves a 5' phosphate group at the 5' end of the cap cleaved RNA which can then be 
ligated to an RNA oligonucleotide using T4 RNA ligase. 

20 This modified RNA preparation is used as a template for first strand cDNA 

synthesis using a gene specific oligonucleotide. The first strand synthesis reaction is 
used as a template for PCR amplification of the desired 5' end using a primer specific 
to the ligated RNA oligonucleotide and a primer specific to the known sequence of 
the gene of interest. The resultant product is then sequenced and analyzed to confirm 

25 that the 5' end sequence belongs to the desired gene. 
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Example 2: Isolation of Genomic Clones Corresponding to a Polynucleotide 

A human genomic PI library (Genomic Systems, Inc.) is screened by PCR 
using primers selected for the cDNA sequence corresponding to SEQ ID NO:X. ; 
according to the method described in Example 1. (See also, Sambrook.) 

5 

Example 3: Tissue Distribution of Polypeptide 

Tissue distribution of mRNA expression of polynucleotides of the present 
invention is determined using protocols for Northern blot analysis, described by, 
among others, Sambrook et al. For example, a cDNA probe produced by the method 

10 described in Example 1 is labeled with P 32 using the rediprime™ DNA labeling 
system (Amersham Life Science), according to manufacturer's instructions. After 
labeling, the probe is purified using CHROMA SPIN- 100™ column (Clontech 
Laboratories, Inc.), according to manufacturer's protocol number PT 1200-1. The 
purified labeled probe is then used to examine various human tissues for mRNA 

15 expression. 

Multiple Tissue Northern (MTN) blots containing various human tissues (H) 
or human immune system tissues (IM) (Clontech) are examined with the labeled 
probe using ExpressHyb™ hybridization solution (Clontech) according to 
manufacturer's protocol number PT1 190-1. Following hybridization and washing, the 
20 blots are mounted and exposed to film at -70 degree C overnight, and the films 
developed according to standard procedures. 

Example 4: Chromosomal Mapping of the Polynucleotides 

An oligonucleotide primer set is designed according to the sequence at the 5' 
25 end of SEQ ID NO:X. This primer preferably spans about 100 nucleotides. This 

primer set is then used in a polymerase chain reaction under the following set of 

conditions : 30 seconds,95 degree C; 1 minute, 56 degree C; 1 minute, 70 degree C. 

This cycle is repeated 32 times followed by one 5 minute cycle at 70 degree C. 

Human, mouse, and hamster DNA is used as template in addition to a somatic cell 
30 hybrid panel containing individual chromosomes or chromosome fragments (Bios, 

Inc). The reactions is analyzed on either 8% polyacrylamide gels or 3.5 % agarose 
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gels. Chromosome mapping is determined by the presence of an approximately 100 
bp PCR fragment in the particular somatic cell hybrid. 

Example 5: Bacterial Expression of a Polypeptide 

5 A polynucleotide encoding a polypeptide of the present invention is amplified 

using PCR oligonucleotide primers corresponding to the 5' and 3' ends of the DNA 
sequence, as outlined in Example 1, to synthesize insertion fragments. The primers 
used to amplify the cDNA insert should preferably contain restriction sites, such as 
BamHI and Xbal, at the 5' end of the primers in order to clone the amplified product 

10 into the expression vector. For example, BamHI and Xbal correspond to the 

restriction enzyme sites on the bacterial expression vector pQE-9. (Qiagen, Inc., 
Chatsworth. CA). This plasmid vector encodes antibiotic resistance ( Amp 1 "), a 
bacterial origin of replication (ori), an IPTG-regulatable promoter/operator (P/O), a 
ribosome binding site (RBS), a 6-histidine tag (6-His), and restriction enzyme cloning 

15 sites. 

The pQE-9 vector is digested with BamHI and Xbal and the amplified 
fragment is Iigated into the pQE-9 vector maintaining the reading frame initiated at 
the bacterial RBS. The ligation mixture is then used to transform the E. coli strain 
M 1 5/rep4 (Qiagen, Inc.) which contains multiple copies of the plasmid pREP4, which 

20 expresses the lad repressor and also confers kanamycin resistance (Kan r ). 
Transformants are identified by their ability to grow on LB plates and 
ampicillin/kanamycin resistant colonies are selected. Plasmid DNA is isolated and 
confirmed by restriction analysis. 

Clones containing the desired constructs are grown overnight (O/N) in liquid 

25 culture in LB media supplemented with both Amp (100 ug/ml) and Kan (25 ug/ml). 
The O/N culture is used to inoculate a large culture at a ratio of 1 : 100 to 1 :250. The 
cells are grown to an optical density 600 (O.D. 600 ) of between 0.4 and 0.6. IPTG 
(Isopropyl-B-D-thiogalacto pyranoside) is then added to a final concentration of 1 
mM. IPTG induces by inactivating the lad repressor, clearing the P/O leading to 

30 increased gene expression. 
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Cells are grown for an extra 3 to 4 hours. Cells are then harvested by 
centrifugation (20 mins at 6000Xg). The cell pellet is solubilized in the chaotropic 
agent 6 Molar Guanidine HC1 by stirring for 3-4 hours at 4 degree C The cell debris 
is removed by centrifugation, and the supernatant containing the polypeptide is loaded 
5 onto a nickel-nitrilo-tri-acetic acid ("Ni-NTA") affinity resin column (available from 
QIAGEN, Inc., supra). Proteins with a 6 x His tag bind to the Ni-NTA resin with 
high affinity and can be purified in a simple one-step procedure (for details see: The 
QIAexpressionist (1995) QIAGEN, Inc., supra). 

Briefly, the supernatant is loaded onto the column in 6 M guanidine-HCl, pH 

10 8, the column is first washed with 10 volumes of 6 M guanidine-HCl, pH 8, then 

washed with 10 volumes of 6 M guanidine-HCl pH 6, and finally the polypeptide is 
eluted with 6 M guanidine-HCl, pH 5. 

The purified protein is then renatured by dialyzing it against phosphate- 
buffered saline (PBS) or 50 mM Na-acetate, pH 6 buffer plus 200 mM NaCl. 

15 Alternatively, the protein can be successfully refolded while immobilized on the Ni- 
NTA column. The recommended conditions are as follows: renature using a linear 
6M-1M urea gradient in 500 mM NaCl, 20% glycerol, 20 mM Tris/HCl pH 7.4, 
containing protease inhibitors. The renaturation should be performed over a period of 
1.5 hours or more. After renaturation the proteins are eluted by the addition of 250 

20 mM immidazole. Immidazole is removed by a final dialyzing step against PBS or 50 
mM sodium acetate pH 6 buffer plus 200 mM NaCl. The purified protein is stored at 
4 degree C or frozen at -80 degree C. 

In addition to the above expression vector, the present invention further 
includes an expression vector comprising phage operator and promoter elements 

25 operatively linked to a polynucleotide of the present invention, called pHE4a. ( ATCC 
Accession Number 209645, deposited on February 25, 1998.) This vector contains: 
1) a neomycinphosphotransferase gene as a selection marker, 2) an E. coli origin of 
replication, 3) a T5 phage promoter sequence, 4) two lac operator sequences, 5) a 
Shine-Delgarno sequence, and 6) the lactose operon repressor gene (laclq). The 

30 origin of replication (oriC) is derived from pUC19 (LTI, Gaithersburg, MD). The 
promoter sequence and operator sequences are made synthetically. 
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DNA can be inserted into the pHEa by restricting the vector with Ndel and 
Xbal, BamHI, XhoL or Asp718, running the restricted product on a gel, and isolating . 
the larger fragment (the stuffer fragment should be about 310 base pairs). The DNA 
insert is generated according to the PCR protocol described in Example 1 , using PCR 
5 primers having restriction sites for Ndel (5' primer) and Xbal, BamHI, Xhol, or 
Asp718 (3' primer). The PCR insert is gel purified and restricted with compatible 
enzymes. The insert and vector are ligated according to standard protocols. 

The engineered vector could easily be substituted in the above protocol to 
express protein in a bacterial system. 

10 

Example 6: Purification of a Polypeptide from an Inclusion Body 

The following alternative method can be used to purify a polypeptide 
expressed in E coli when it is present in the form of inclusion bodies. Unless 
otherwise specified, all of the following steps are conducted at 4-10 degree C. 

1 5 Upon completion of the production phase of the E. coli fermentation, the cell 

culture is cooled to 4-10 degree C and the cells harvested by continuous 
centrifugation at 15,000 rpm (Heraeus Sepatech). On the basis of the expected yield 
of protein per unit weight of cell paste and the amount of purified protein required, an 
appropriate amount of cell paste, by weight, is suspended in a buffer solution 

20 containing 100 mM Tris, 50 mM EDTA, pH 7.4. The cells are dispersed to a 
homogeneous suspension using a high shear mixer. 

The cells are then lysed by passing the solution through a microfluidizer 
(Microfuidics, Corp. or APV Gaulin, Inc.) twice at 4000-6000 psi. The homogenate 
is then mixed with NaCl solution to a final concentration of 0.5 M NaCl, followed by 

25 centrifugation at 7000 xg for 15 min. The resultant pellet is washed again using 0.5M 
NaCl, 100 mM Tris, 50 mM EDTA, pH 7.4. 

The resulting washed inclusion bodies are solubilized with 1 .5 M guanidine 
hydrochloride (GuHCl) for 2-4 hours. After 7000 xg centrifugation for 15 min., the 
pellet is discarded and the polypeptide containing supernatant is incubated at 4 degree 

30 C overnight to allow further GuHCl extraction. 

Following high speed centrifugation (30,000 xg) to remove insoluble particles, 
the GuHCl solubilized protein is refolded by quickly mixing the GuHCl extract with 
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20 volumes of buffer containing 50 mM sodium. pH 4.5, 1 50 mM NaCl, 2 mM EDTA 
by vigorous stirring. The refolded diluted protein solution is kept at 4 degree C 
without mixing for 12 hours prior to further purification steps. 

To clarify the refolded polypeptide solution, a previously prepared tangential 
5 filtration unit equipped with 0. 16 um membrane filter with appropriate surface area 
(e.g., Filtron), equilibrated with 40 mM sodium acetate, pH 6.0 is employed. The 
filtered sample is loaded onto a cation exchange resin (e.g., Poros HS-50, Perseptive 
Biosystems). The column is washed with 40 mM sodium acetate, pH 6.0 and eluted 
with 250 mM, 500 mM, 1000 mM, and 1500 mM NaCl in the same buffer, in a 

10 stepwise manner. The absorbance at 280 nm of the effluent is continuously 
monitored. Fractions are collected and further analyzed by SDS-PAGE. 

Fractions containing the polypeptide are then pooled and mixed with 4 
volumes of water. The diluted sample is then loaded onto a previously prepared set of 
tandem columns of strong anion (Poros HQ-50, Perseptive Biosystems) and weak 

15 anion (Poros CM-20, Perseptive Biosystems) exchange resins. The columns are 

equilibrated with 40 mM sodium acetate, pH 6.0. Both columns are washed with 40 
mM sodium acetate, pH 6.0, 200 mM NaCl. The CM-20 column is then eluted using 
a 10 column volume linear gradient ranging from 0.2 M NaCl, 50 mM sodium 
acetate, pH 6.0 to 1.0 M NaCl, 50 mM sodium acetate, pH 6.5. Fractions are 

20 collected under constant A 280 monitoring of the effluent. Fractions containing the 
polypeptide (determined, for instance, by 16% SDS-PAGE) are then pooled. 

The resultant polypeptide should exhibit greater than 95% purity after the 
above refolding and purification steps. No major contaminant bands should be 
observed from Commassie blue stained 16% SDS-PAGE gel when 5 ug of purified 

25 protein is loaded. The purified protein can also be tested for endotoxin/LPS 

contamination, and typically the LPS content is less than 0. 1 ng/ml according to LAL 
assays. 

Example 7: Cloning and Expression of a Polypeptide in a Baculovirus 
30 Expression System 
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In this example, the plasmid shuttle vector pA2 is used to insert a 
polynucleotide into a baculovirus to express a polypeptide. This expression vector 
contains the strong polyhedrin promoter of the Autographa calif arnica nuclear 
polyhedrosis virus ( AcMNPV) followed by convenient restriction sites such as 
5 BamHI, Xba I and Asp718. The polyadenylation site of the simian virus 40 ("SV40") 
is used for efficient polyadenylation. For easy selection of recombinant virus, the 
plasmid contains the beta-galactosidase gene from E. coli under control of a weak 
Drosophila promoter in the same orientation, followed by the polyadenylation signal 
of the polyhedrin gene. The inserted genes are flanked on both sides by viral 

10 sequences for cell-mediated homologous recombination with wild-type viral DNA to 
generate a viable virus that express the cloned polynucleotide. 

Many other baculovirus vectors can be used in place of the vector above, such 
as pAc373, pVL941, and pAcIMl, as one skilled in the art would readily appreciate, 
as long as the construct provides appropriately located signals for transcription, 

15 translation, secretion and the like, including a signal peptide and an in-frame AUG as 
required. Such vectors are described, for instance, in Luckow et ah, Virology 170:3 1- 
39(1989). 

Specifically, the cDNA sequence contained in the deposited clone, including 
the AUG initiation codon and the naturally associated leader sequence identified in 

20 Table 1, is amplified using the PCR protocol described in Example 1 . If the naturally 
occurring signal sequence is used to produce the secreted protein, the pA2 vector does 
not need a second signal peptide. Alternatively, the vector can be modified (pA2 GP) 
to include a baculovirus leader sequence, using the standard methods described in 
Summers et al., "A Manual of Methods for Baculovirus Vectors and Insect Cell 

25 Culture Procedures," Texas Agricultural Experimental Station Bulletin No. 1555 
(1987). 

The amplified fragment is isolated from a 1% agarose gel using a 
commercially available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment 
then is digested with appropriate restriction enzymes and again purified on a 1% 
30 agarose gel. 

The plasmid is digested with the corresponding restriction enzymes and 
optionally, can be dephosphorylated using calf intestinal phosphatase, using routine 
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procedures known in the art. The DNA is then isolated from a 1% agarose gel using a 
commercially available kit ("Geneclean" BIO 101 Inc., La Jolla, Ca.). 

The fragment and the dephosphorylated plasmid are ligated together with T4 
DNA lipase. E. coli HB 101 or other suitable E. coli hosts such as XL-1 Blue 
5 (Stratagene Cloning Systems, La Jolla, CA) cells are transformed with the ligation 
mixture and spread on culture plates. Bacteria containing the plasmid are identified 
by digesting DNA from individual colonies and analyzing the digestion product by 
gel electrophoresis. The sequence of the cloned fragment is confirmed by DNA 
sequencing. 

10 Five ug of a plasmid containing the polynucleotide is co-transfected with 1.0 

ug of a commercially available linearized baculovirus DNA ("BaculoGold™ 
baculovirus DNA", Pharmingen, San Diego, CA), using the lipofection method 
described by Feigner et al., Proc. Natl. Acad. ScL USA 84:7413-7417 (1987). One ug 
of BaculoGold™ virus DNA and 5 ug of the plasmid are mixed in a sterile well of a 

15 microtiter plate containing 50 ul of serum-free Grace's medium (Life Technologies 
Inc., Gaithersburg, MD). Afterwards, 10 ul Lipofectin plus 90 ul Grace's medium are 
added, mixed and incubated for 15 minutes at room temperature. Then the 
transfection mixture is added drop- wise to Sf9 insect cells (ATCC CRL 1711) seeded 
in a 35 mm tissue culture plate with 1 ml Grace's medium without serum. The plate is 

20 then incubated for 5 hours at 27 degrees C. The transfection solution is then removed 
from the plate and 1 ml of Grace's insect medium supplemented with 10% fetal calf 
serum is added. Cultivation is then continued at 27 degrees C for four days. 

After four days the supernatant is collected and a plaque assay is performed, 
as described by Summers and Smith, supra. An agarose gel with "Blue Gal" (Life 

25 Technologies Inc., Gaithersburg) is used to allow easy identification and isolation of 
gal-expressing clones, which produce blue-stained plaques. (A detailed description of 
a "plaque assay" of this type can also be found in the users guide for insect cell 
culture and baculovirology distributed by Life Technologies Inc., Gaithersburg, page 
9-10.) After appropriate incubation, blue stained plaques are picked with the tip of a 

30 micropipettor (e.g., Eppendorf). The agar containing the recombinant viruses is then 
resuspended in a microcentrifuge tube containing 200 ul of Grace's medium and the 
suspension containing the recombinant baculovirus is used to infect Sf9 cells seeded 
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in 35 mm dishes. Four days later the supernatants of these culture dishes are 

harvested and then they are stored at 4 degree C. 

To verify the expression of the polypeptide, Sf9 cells are grown in Grace's 

medium supplemented with 10% heat-inactivated FBS. The cells are infected with 
5 the recombinant baculovirus containing the polynucleotide at a multiplicity of 

infection ("MOI") of about 2. If radiolabeled proteins are desired, 6 hours later the 

medium is removed and is replaced with SF900 II medium minus methionine and 

cysteine (available from Life Technologies Inc., Rockville, MD). After 42 hours, 5 

uCi of 35 S-methionine and 5 uCi 35 S-cysteine (available from Amersham) are added. 
10 The cells are further incubated for 16 hours and then are harvested by centrifugation. 

The proteins in the supernatant as well as the intracellular proteins are analyzed by 

SDS-PAGE followed by autoradiography (if radiolabeled). 

Microsequencing of the amino acid sequence of the amino terminus of 

purified protein may be used to determine the amino terminal sequence of the 
15 produced protein. 

Example 8: Expression of a Polypeptide in Mammalian Cells 

The polypeptide of the present invention can be expressed in a mammalian 
cell. A typical mammalian expression vector contains a promoter element, which 
mediates the initiation of transcription of mRNA, a protein coding sequence, and 

20 signals required for the termination of transcription and polyadenylation of the 

transcript. Additional elements include enhancers, Kozak sequences and intervening 
sequences flanked by donor and acceptor sites for RNA splicing. Highly efficient 
transcription is achieved with the early and late promoters from SV40, the long 
terminal repeats (LTRs) from Retroviruses, e.g., RSV, HTLVI, HIVI and the early 

25 promoter of the cytomegalovirus (CMV). However, cellular elements can also be 
used (e.g., the human actin promoter). 

Suitable expression vectors for use in practicing the present invention include, 
for example, vectors such as pSVL and pMSG (Pharmacia, Uppsala, Sweden), 
pRSVcat (ATCC 37152), pSV2dhfr (ATCC 37146), pBC12MI (ATCC 67109), 

30 pCMVSport 2.0, and pCMVSport 3.0. Mammalian host cells that could be used 

include, human Hela, 293, H9 and Jurkat cells, mouse NIH3T3 and CI 27 cells. Cos 1, 
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Cos 7 and CV1, quail QC1-3 cells, mouse L cells and Chinese hamster ovary (CHO) 
cells. 

Alternatively, the polypeptide can be expressed in stable cell lines containing 
the polynucleotide integrated into a chromosome. The co-transfection with a 
5 selectable marker such as dhfr, gpt, neomycin, hygromycin allows the identification 
and isolation of the transfected cells. 

The transfected gene can also be amplified to express large amounts of the 
encoded protein. The DHFR (dihydrofolate reductase) marker is useful in developing 
cell lines that carry several hundred or even several thousand copies of the gene of 
10 interest, (See, e.g., Alt, F. W., et aL, J. Biol. Chem. 253: 1357-1370 ( 1978); Hamlin, J. 
L. and Ma, C, Biochem. et Biophys. Acta, 1097:107-143 (1990); Page, M. J. and 
Sydenham, M. A., Biotechnology 9:64-68 (1991).) Another useful selection marker 
is the enzyme glutamine synthase (GS) (Murphy et ah, Biochem J. 227:277-279 
(1991); Bebbington et al., Bio/Technology 10:169-175 (1992). Using these markers, 
1 5 the mammalian cells are grown in selective medium and the cells with the highest 

resistance are selected. These cell lines contain the amplified gene(s) integrated into a 
chromosome. Chinese hamster ovary (CHO) and NSO cells are often used for the 
production of proteins. 

Derivatives of the plasmid pSV2-dhfr ( ATCC Accession No. 37 146), the 
20 expression vectors pC4 (ATCC Accession No. 209646) and pC6 (ATCC Accession 
No.209647) contain the strong promoter (LTR) of the Rous Sarcoma Virus (Cullen et 
aL, Molecular and Cellular Biology, 438-447 (March, 1985)) plus a fragment of the 
CMV-enhancer (Boshart et al., Cell 41:521-530 (1985).) Multiple cloning sites, e.g., 
with the restriction enzyme cleavage sites BamHI, Xbal and Asp718, facilitate the 
25 cloning of the gene of interest. The vectors also contain the 3' intron, the 

polyadenylation and termination signal of the rat preproinsulin gene, and the mouse 
DHFR gene under control of the S V40 early promoter. 

Specifically, the plasmid pC6, for example, is digested with appropriate 
restriction enzymes and then dephosphorylated using calf intestinal phosphates by 
30 procedures known in the art. The vector is then isolated from a 1% agarose gel. 

A polynucleotide of the present invention is amplified according to the 
protocol outlined in Example 1. If the naturally occurring signal sequence is used to 
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produce the secreted protein, the vector does not need a second signal peptide. 
Alternatively, if the naturally occurring signal sequence is not used, the vector can be 
modified to include a heterologous signal sequence. (See, e.g., WO 96/34891.) 
The amplified fragment is isolated from a 1% agarose gel using a 
5 commercially available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment 
then is digested with appropriate restriction enzymes and again purified on a 1% 
agarose gel. 

The amplified fragment is then digested with the same restriction enzyme and 
purified on a 1% agarose gel. The isolated fragment and the dephosphorylated vector 

10 are then ligated with T4 DNA ligase. E. coli HB 101 or XL-1 Blue cells are then 

transformed and bacteria are identified that contain the fragment inserted into plasmid 
pC6 using, for instance, restriction enzyme analysis.. 

Chinese hamster ovary cells lacking an active DHFR gene is used for 
transfection. Five jag of the expression plasmid pC6 a pC4 is cotransfected with 0.5 

15 ug of the plasmid pS Vneo using lipofectin (Feigner et al., supra). The plasmid pSV2- 
neo contains a dominant selectable marker, the neo gene from Tn5 encoding an 
enzyme that confers resistance to a group of antibiotics including G418. The cells are 
seeded in alpha minus MEM supplemented with 1 mg/ml G418. After 2 days, the 
cells are trypsinized and seeded in hybridoma cloning plates (Greiner, Germany) in 

20 alpha minus MEM supplemented with 10, 25, or 50 ng/ml of metothrexate plus 1 

mg/ml G418. After about 10-14 days single clones are trypsinized and then seeded in 
6-well petri dishes or 10 ml flasks using different concentrations of methotrexate (50 
nM, 100 nM, 200 nM, 400 nM, 800 nM). Clones growing at the highest 
concentrations of methotrexate are then transferred to new 6-well plates containing 

25 even higher concentrations of methotrexate ( 1 uM, 2 uM, 5 uM, 10 mM, 20 mM). 
The same procedure is repeated until clones are obtained which grow at a 
concentration of 100 - 200 uM. Expression of the desired gene product is analyzed, 
for instance, by SDS-PAGE and Western blot or by reversed phase HPLC analysis. 

30 Example 9: Protein Fusions 

The polypeptides of the present invention are preferably fused to other 
proteins. These fusion proteins can be used for a variety of applications. For 
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example, fusion of the present polypeptides to His-tag, HA-tag, protein A, IgG 
domains, and maltose binding protein facilitates purification. (See Example 5; see 
also EP A 394,827; Traunecker, et al., Nature 331:84-86 (1988).) Similarly, fusion to 
IgG-1, IgG-3, and albumin increases the halflife time in vivo. Nuclear localization 
5 signals fused to the polypeptides of the present invention can target the protein to a 
specific subcellular localization, while covalent heterodimer or homodimers can 
increase or decrease the activity of a fusion protein. Fusion proteins can also create 
chimeric molecules having more than one function. Finally, fusion proteins can 
increase solubility and/or stability of the fused protein compared to the non-fused 
10 protein. All of the types of fusion proteins described above can be made by 

modifying the following protocol, which outlines the fusion of a polypeptide to an 
IgG molecule, or the protocol described in Example 5. 

Briefly, the human Fc portion of the IgG molecule can be PCR amplified, 
using primers that span the 5' and 3' ends of the sequence described below. These 
15 primers also should have convenient restriction enzyme sites that will facilitate 
cloning into an expression vector, preferably a mammalian expression vector. 

For example, if pC4 (Accession No. 209646) is used, the human Fc portion 
can be ligated into the BamHI cloning site. Note that the 3' BamHI site should be 
destroyed. Next, the vector containing the human Fc portion is re-restricted with 
20 BamHI, linearizing the vector, and a polynucleotide of the present invention, isolated 
by the PCR protocol described in Example 1, is ligated into this BamHI site. Note 
that the polynucleotide is cloned without a stop codon, otherwise a fusion protein will 
not be produced. 

If the naturally occurring signal sequence is used to produce the secreted 
25 protein, pC4 does not need a second signal peptide. Alternatively, if the naturally 
occurring signal sequence is not used, the vector can be modified to include a 
heterologous signal sequence. (See, e.g., WO 96/34891.) 

Human IgG Fc region: 

30 GGGATCCGGAGCCCAAATCTTCTGACAAAACTCACACATGCCCACCGTGC 
CCAGCACCTGAATTCGAGGGTGCACCGTCAGTCTTCCTCTTCCCCCCAAAA 
CCCAAGGACACCCTCATGATCTCCCGGACTCCTGAGGTCACATGCGTGGT 
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GGTGGACGTAAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGG 
ACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTA 
CAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACT 
GGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCA 
5 ACCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAAC 
CACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAG 
GTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCAAGCGACATCGCCGT 
GGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCT 
CCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTG 
10 GACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCA 
TGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGG 
GTAAATGAGTGCGACGGCCGCGACTCTAGAGGAT (SEQ ID NO: 1) 

Example 10: Production of an Antibody from a Polypeptide 

15 The antibodies of the present invention can be prepared by a variety of 

methods. (See, Current Protocols, Chapter 2.) As one example of such methods, cell*' 
expressing a polypeptide of the present invention is administered to an animal to 
induce the production of sera containing polyclonal antibodies. In a preferred 
method, a preparation of the secreted protein is prepared and purified to render it 

20 substantially free of natural contaminants. Such a preparation is then introduced into 
an animal in order to produce polyclonal antisera of greater specific activity. 

In the most preferred method, the antibodies of the present invention are 
monoclonal antibodies (or protein binding fragments thereof). Such monoclonal 
antibodies can be prepared using hybridoma technology. (Kohler et al., Nature 

25 256:495 (1975); Kohler et al., Eur. J. Immunol. 6:511 (1976); Kohler et al., Eur. J. 
Immunol. 6:292 (1976); Hammerling et al., in: Monoclonal Antibodies and T-Cell 
Hybridomas, Elsevier, N.Y., pp. 563-681 (1981).) In general, such procedures 
involve immunizing an animal (preferably a mouse) with polypeptide or, more 
preferably, with a secreted polypeptide-expressing cell. Such cells may be cultured in 

30 any suitable tissue culture medium; however, it is preferable to culture cells in Earle's 
modified Eagle's medium supplemented with 10% fetal bovine serum (inactivated at 
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about 56 degrees C), and supplemented with about 10 g/1 of nonessential amino acids, 
about 1,000 U/ml of penicillin, and about 100 ug/ml of streptomycin. 

The splenocytes of such mice are extracted and fused with a suitable myeloma 
cell line. Any suitable myeloma cell line may be employed in accordance with the 
5 present invention; however, it is preferable to employ the parent myeloma cell line 
(SP20), available from the ATCC. After fusion, the resulting hybridoma cells are 
selectively maintained in HAT medium, and then cloned by limiting dilution as 
described by Wands et al. (Gastroenterology 80:225-232 (1981).) The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 

10 secrete antibodies capable of binding the polypeptide. 

Alternatively, additional antibodies capable of binding to the polypeptide can 
be produced in a two-step procedure using anti-idiotypic antibodies. Such a method 
makes use of the fact that antibodies are themselves antigens, and therefore, it is 
possible to obtain an antibody which binds to a second antibody. In accordance with 

15 this method, protein specific antibodies are used to immunize an animal, preferably a 
mouse. The splenocytes of such an animal are then used to produce hybridoma cells, 
and the hybridoma cells are screened to identify clones which produce an antibody 
whose ability to bind to the protein-specific antibody can be blocked by the 
polypeptide. Such antibodies comprise anti-idiotypic antibodies to the protein- 

20 specific antibody and can be used to immunize an animal to induce formation of 
further protein-specific antibodies. 

It will be appreciated that Fab and F(ab')2 and other fragments of the 
antibodies of the present invention may be used according to the methods disclosed 
herein. Such fragments are typically produced by proteolytic cleavage, using 

25 enzymes such as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 
fragments). Alternatively, secreted protein-binding fragments can be produced 
through the application of recombinant DNA technology or through synthetic 
chemistry. 

For in vivo use of antibodies in humans, it may be preferable to use 
30 "humanized" chimeric monoclonal antibodies. Such antibodies can be produced 
using genetic constructs derived from hybridoma cells producing the monoclonal 
antibodies described above. Methods for producing chimeric antibodies are known in 
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the art. (See, for review, Morrison, Science 229:1202 (1985); Oi et al., 
BioTechniques 4:214 (1986); Cabilly et aL, U.S. Patent No. 4,816,567; Taniguchi et 
al., EP 171496; Morrison et aL, EP 173494; Neuberger et al., WO 8601533; Robinson 
et aL, WO 8702671; Boulianne et aL, Nature 312:643 (1984); Neuberger et aL, Nature 
5 314:268 (1985).) 

Example 11: Production Of Secrete d Protein For High-Throughp ut Screening 

Assays 

The following protocol produces a supernatant containing a polypeptide to be 
10 tested. This supernatant can then be used in the Screening Assays described in 
Examples 13-20. - 

First, dilute Poly-D-Lysine (644 587 Boehringer-Mannheim) stock solution 
( Img/ml in PBS) 1:20 in PBS (w/o calcium or magnesium 17-516F Biowhittaker) for 
a working solution of 50ug/mL Add 200 ul of this solution to each well (24 well 

1 5 plates) and incubate at RT for 20 minutes. Be sure to distribute the solution over each 
well (note: a 12-channel pipetter may be used with tips on every other channel). 
Aspirate off the Poly-D-Lysine solution and rinse with 1ml PBS (Phosphate Buffered 
Saline). The PBS should remain in the well until just prior to plating the cells and 
plates may be poly-lysine coated in advance for up to two weeks. 

20 Plate 293T cells (do not carry cells past P+20) at 2 x 10 s cells/well in .5ml 

DMEM(DuIbecco's Modified Eagle Medium)(with 4.5 G/L glucose and L-glutamine 
(12-604F Biowhittaker))/ 10% heat inactivated FBS(14-503F Biowhittaker)/lx 
Penstrep(17-602E Biowhittaker). Let the cells grow overnight. 

The next day, mix together in a sterile solution basin: 300 ul Lipofectamine 

25 (18324-012 Gibco/BRL) and 5ml Optimem I (31985070 Gibco/BRL)/96-well plate. 
With a small volume multi-channel pipetter, aliquot approximately 2ug of an 
expression vector containing a polynucleotide insert, produced by the methods 
described in Examples 8 or 9, into an appropriately labeled 96-well round bottom 
plate. With a multi-channel pipetter, add 50ul of the Lipofectamine/Optimem I 

30 mixture to each well. Pipette up and down gently to mix. Incubate at RT 15-45 

minutes. After about 20 minutes, use a multi-channel pipetter to add 150ul Optimem 
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I to each well. As a control, one plate of vector DNA lacking an insert should be 
transfected with each set of transfections. 

Preferably, the transfection should be performed by tag-teaming the following 
tasks. By tag-teaming, hands on time is cut in half, and the cells do not spend too 
5 much time on PBS. First, person A aspirates off the media from four 24- well plates 
of cells, and then person B rinses each well with .5-lml PBS. Person A then aspirates 
off PBS rinse, and person B, using al2-channel pipetter with tips on every other 
channel, adds the 200ul of DNA/Lipofectamine/Optimem I complex to the odd wells 
first, then to the even wells, to each row on the 24-well plates. Incubate at 37 degrees 

10 C for 6 hours. 

While cells are incubating, prepare appropriate media, either 1%BSA in 
DMEM with lx penstrep, orCHO-5 media (1 16.6 mg/L of CaC12 (anhyd); 0.00130 
mg/L CuS0 4 -5H 2 0; 0.050 mg/L of Fe(N0 3 ) r 9H 2 0; 0.417 mg/L of FeS0 4 -7H 2 0; 
3 1 1 .80 mg/L of Kcl; 28.64 mg/L of MgCl 2 ; 48.84 mg/L of MgS0 4 ; 6995.50 mg/L of 

1 5 NaCl; 2400.0 mg/L of NaHCO^; 62.50 mg/L of NaH 2 PO 4 -H 2 0; 7 1 .02 mg/L of 

Na 2 HP04; .4320 mg/L of ZnS0 4 -7H 2 0; .002 mg/L of Arachidonic Acid ; 1.022 mg/L 
of Cholesterol; .070 mg/L of DL-alpha-Tocopherol-Acetate; 0.0520 mg/L of Linoleic 
Acid; 0.010 mg/L of Linolenic Acid; 0.010 mg/L of Myristic Acid; 0.010 mg/L of 
Oleic Acid; 0.010 mg/L of Palmitric Acid; 0.010 mg/L of Palmitic Acid; 100 mg/L of 

20 Pluronic F-68; 0.0 1 0 mg/L of Stearic Acid; 2.20 mg/L of Tween 80; 455 1 mg/L of D- 
Glucose; 130.85 mg/ml of L- Alanine; 147.50 mg/ml of L-Arginine-HCL; 7.50 mg/ml 
of L-Asparagine-H 2 0; 6.65 mg/ml of L-Aspartic Acid; 29.56 mg/ml of L-Cystine- 
2HCL-H 2 0; 31.29 mg/ml of L-Cystine-2HCL; 7.35 mg/ml of L-Glutamic Acid; 365.0 
mg/ml of L-Glutamine; 18.75 mg/ml of Glycine; 52.48 mg/ml of L-Histidine-HCL- 

25 H 2 0; 106.97 mg/ml of L-lsoleucine; 1 1 1.45 mg/ml of L-Leucine; 163.75 mg/ml of L- 
Lysine HCL; 32.34 mg/ml of L -Methionine; 68.48 mg/ml of L-Phenylalainine; 40.0 
mg/ml of L-Proline; 26.25 mg/ml of L-Serine; 101.05 mg/ml of L-Threonine; 19.22 
mg/ml of L-Tryptophan; 91.79 mg/ml of L-Tryrosine-2Na-2H 2 0; 99.65 mg/ml of L- 
Valine; 0.0035 mg/L of Biotin; 3.24 mg/L of D-Ca Pantothenate; 1 1.78 mg/L of 

30 Choline Chloride; 4.65 mg/L of Folic Acid; 1 5.60 mg/L of i-lnositol; 3.02 mg/L of 
Niacinamide; 3.00 mg/L of Pyridoxal HCL; 0.031 mg/L of Pyridoxine HCL; 0.319 
mg/L of Riboflavin; 3.17 mg/L of Thiamine HCL; 0.365 mg/L of Thymidine; and 



WO 00/56755 



246 



PCT7US00/06830 



0.680 mg/L of Vitamin B 12 ; 25 mM of HEPES Buffer; 2.39 mg/L of Na 
Hypoxanthine; 0. 105 mg/L of Lipoic Acid; 0.08 1 mg/L of Sodium Putrescine-2HCL; 
55.0 mg/L of Sodium Pyruvate; 0.0067 mg/L of Sodium Selenite; 20uM of 
Ethanolamine; 0.122 mg/L of Ferric Citrate; 41.70 mg/L of Methyl-B-Cyclodextrin 
5 complexed with Linoleic Acid; 33.33 mg/L of Methyl-B-Cyclodextrin complexed 
with Oleic Acid; and 10 mg/L of Methyl-B-Cyclodextrin complexed with Retinal) 
with 2mm glutamine and lx penstrep. (BSA (81-068-3 Bayer) lOOgm dissolved in 1L 
DMEM for a 10% BSA stock solution). Filter the media and collect 50 ul for 
endotoxin assay in 15ml polystyrene conical. 

10 The transfection reaction is terminated, preferably by tag-teaming, at the end 

of the incubation period. Person A aspirates off the transfection media, while person 
B adds 1.5ml appropriate media to each well. Incubate at 37 degrees C for 45 or 72 
hours depending on the media used: 1%BSA for 45 hours or CHO-5 for 72 hours. 

On day four, using a 300ul multichannel pipetter, aliquot 600ul in one 1 ml 

15 deep well plate and the remaining supernatant into a 2ml deep well. The supernatants 
from each well can then be used in the assays described in Examples 13-20. 

It is specifically understood that when activity is obtained in any of the assays 
described below using a supernatant, the activity originates from either the 
polypeptide directly (e.g., as a secreted protein) or by the polypeptide inducing 

20 expression of other proteins, which are then secreted into the supernatant. Thus, the 
invention further provides a method of identifying the protein in the supernatant 
characterized by an activity in a particular assay. 

Example 12: Construction of GAS Reporter Construct 

25 One signal transduction pathway involved in the differentiation and 

proliferation of cells is called the Jaks-STATs pathway. Activated proteins in the 
Jaks-STATs pathway bind to gamma activation site "GAS" elements or interferon- 
sensitive responsive element ('TSRE"), located in the promoter of many genes. The 
binding of a protein to these elements alter the expression of the associated gene. 

30 GAS and ISRE elements are recognized by a class of transcription factors 

called Signal Transducers and Activators of Transcription, or "STATs." There are six 
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members of the STATs family. Stall and Stat3 are present in many cell types, as is 
Stat2 (as response to IFN-alpha is widespread). Stat4 is more restricted and is not in 
many cell types though it has been found in T helper class I, cells after treatment with 
IL-12. StatS was originally called mammary growth factor, but has been found at 
5 higher concentrations in other cells including myeloid cells. It can be activated in 
tissue culture cells by many cytokines. 

The STATs are activated to translocate from the cytoplasm to the nucleus 
upon tyrosine phosphorylation by a set of kinases known as the Janus Kinase ("Jaks") 
family. Jaks represent a distinct family of soluble tyrosine kinases and include Tyk2, 

10 Jakl, Jak2 ? and Jak3. These kinases display significant sequence similarity and are 
generally catalytically inactive in resting cells. 

The Jaks are activated by a wide range of receptors summarized in the Table 
below. (Adapted from review by Schidler and Darnell, Ann. Rev. Biochem. 64:621- 
51 (1995).) A cytokine receptor family, capable of activating Jaks, is divided into two 

15 groups: (a) Class 1 includes receptors for IL-2, IL-3, IL-4, IL-6, IL-7, IL-9, IL-1 1, IL- 
12, IL-15, Epo, PRL, GH, G-CSF, GM-CSF, LIF, CNTF, and thrombopoietin; and (b) 
Class 2 includes IFN-a, IFN-g, and IL-10. The Class 1 receptors share a conserved 
cysteine motif (a set of four conserved cysteines and one tryptophan) and a WSXWS 
motif (a membrane proximal region encoding Trp-Ser-Xxx-Trp-Ser (SEQ ID NO:2)). 

20 Thus, on binding of a ligand to a receptor, Jaks are activated, which in turn 

activate STATs, which then translocate and bind to GAS elements. This entire 
process is encompassed in the Jaks-STATs signal transduction pathway. 

Therefore, activation of the Jaks-STATs pathway, reflected by the binding of 
the GAS or the ISRE element, can be used to indicate proteins involved in the 

25 proliferation and differentiation of cells. For example, growth factors and cytokines 
are known to activate the Jaks-STATs pathway. (See Table below.) Thus, by using 
GAS elements linked to reporter molecules, activators of the Jaks-STATs pathway 
can be identified. 
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To construct a synthetic GAS containing promoter element, which is used in 
the Biological Assays described in Examples 13-14, a PCR based strategy is 
employed to generate a GAS-SV40 promoter sequence. The 5' primer contains four 
tandem copies of the GAS binding site found in the IRF1 promoter and previously 
5 demonstrated to bind STATs upon induction with a range of cytokines (Rothman et 
al., Immunity 1:457-468 (1994).), although other GAS or ISRE elements can be used 
instead. The 5' primer also contains 18bp of sequence complementary to the SV40 
early promoter sequence and is flanked with an Xhol site. The sequence of the 5' 
primer is: 

10 5 ' :GCGCCTCG AGATTTCCCCGA AATCTAG ATTTCCCCG A A ATGATTTCCCC 
GAAATGATTTCCCCGAAATATCTGCCATCTCAATTAG:3' (SEQ ID NO:3) 

The downstream primer is complementary to the S V40 promoter and is 
flanked with a Hind HI site: 5\GCGGCAAGCTTTTTGCAAAGCCTAGGC:3' 
(SEQ ID NO:4) 

15 PCR amplification is performed using the SV40 promoter template present in 

the B-gal promoter plasmid obtained from Clontech. The resulting PCR fragment is 
digested with Xhol/Hind III and subcloned into BLSK2-. (Stratagene.) Sequencing 
with forward and reverse primers confirms that the insert contains the following 
sequence: 

20 5 ' : CTCG AG ATTTCCCCG A AATCTAG ATTTCCCCG A A ATG ATTTCCCCG A A A 
TGATTTCCCCGAAATATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCG 
CCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCT 
CCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCC 
TCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCT 

25 AGGCTTTTGC A A A AAGCTT: 3 ' (SEQ ID NO:5) 

With this GAS promoter element linked to the SV40 promoter, a GAS:SEAP2 
reporter construct is next engineered. Here, the reporter molecule is a secreted 
alkaline phosphatase, or "SEAP." Clearly, however, any reporter molecule can be 
instead of SEAP, in this or in any of the other Examples. Well known reporter 

30 molecules that can be used instead of SEAP include chloramphenicol 

acetyl transferase (CAT), luciferase, alkaline phosphatase, B-galactosidase, green 
fluorescent protein (GFP), or any protein detectable by an antibody. 
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The above sequence confirmed synthetic GAS-SV40 promoter element is 
subcloned into the pSEAP-Promoter vector obtained from Clontech using Hindlll and 
Xhol, effectively replacing the SV40 promoter with the amplified GAS:SV40 
promoter element, to create the GAS-SEAP vector. However, this vector does not 
5 contain a neomycin resistance gene, and therefore, is not preferred for mammalian 
expression systems. 

Thus, in order to generate mammalian stable cell lines expressing the GAS- 
SEAP reporter, the GAS-SEAP cassette is removed from the GAS-SEAP vector using 
Sail and NotI, and inserted into a backbone vector containing the neomycin resistance 

10 gene, such as pGFP-1 (Clontech), using these restriction sites in the multiple cloning 
site, to create the GAS-SEAP/Neo vector. Once this vector is transfected into 
mammalian cells, this vector can then be used as a reporter molecule for GAS binding 
as described in Examples 13-14. 

Other constructs can be made using the above description and replacing GAS 

15 with a different promoter sequence. For example, construction of reporter molecules 
containing NFK-B and EGR promoter sequences are described in Examples 15 and 
16. However, many other promoters can be substituted using the protocols described 
in these Examples. For instance, SRE, IL-2, NFAT, or Osteocalcin promoters can be 
substituted, alone or in combination (e.g., GAS/NF-KB/EGR, GAS/NF-KB, U- 

20 2/NFAT, or NF-KB/GAS). Similarly, other cell lines can be used to test reporter 
construct activity, such as HELA (epithelial), HUVEC (endothelial), Reh (B-cell), 
Saos-2 (osteoblast), HUVAC (aortic),, or Cardiomyocyte. 

Example 13: High-Throughput Screening Assay for T-cell Activity. 

25 The following protocol is used to assess T-cell activity by identifying factors, 

and determining whether supernate containing a polypeptide of the invention 
proliferates and/or differentiates T-cells. T-cell activity is assessed using the 
GAS/SEAP/Neo construct produced in Example 12. Thus, factors that increase SEAP 
activity indicate the ability to activate the Jaks-STATS signal transduction pathway. 

30 The T-cell used in this assay is Jurkat T-cells (ATCC Accession No. TIB- 152), 

although Molt-3 cells (ATCC Accession No. CRL-1552) and Molt-4 cells (ATCC 
Accession No. CRL-1582) cells can also be used. 
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Jurkat T-cells are lymphoblastic CD4+ Thl helper cells. In order to generate 
stable cell lines, approximately 2 million Jurkat cells are transfected with the GAS- 
SEAP/neo vector using DMRIE-C (Life Technologies)(transfection procedure 
described below). The transfected cells are seeded to a density of approximately 
5 20,000 cells per well and transfectants resistant to 1 mg/ml genticin selected. 
Resistant colonies are expanded and then tested for their response to increasing 
concentrations of interferon gamma. The dose response of a selected clone is 
demonstrated. 

Specifically, the following protocol will yield sufficient cells for 75 wells 
10 containing 200 ul of cells. Thus, it is either scaled up, or performed in multiple to 
generate sufficient cells for multiple 96 well plates. Jurkat cells are maintained in 
RPMI + 10% serum with l%Pen-Strep. Combine 2.5 mis of OPTI-MEM (Life 
Technologies) with 10 ug of plasmid DNA in a T25 flask. Add 2.5 ml OPTI-MEM 
containing 50 ul of DMRIE-C and incubate at room temperature for 15-45 mins. 
15 During the incubation period, count cell concentration, spin down the required 

number of cells ( 10 7 per transfection), and resuspend in OPTI-MEM to a final 
concentration of 10 7 cells/ml. Then add 1ml of 1 x 10 7 cells in OPTI-MEM to T25 
flask and incubate at 37 degrees C for 6 hrs. After the incubation, add 10 ml of RPMI 
+ 15% serum. 

20 The Jurkat:GAS-SEAP stable reporter lines are maintained in RPMI + 10% 

serum, 1 mg/ml Genticin, and 1% Pen-Strep. These cells are treated with 
supernatants containing polypeptides of the invention and/or induced polypeptides of 
the invention as produced by the protocol described in Example 1 1 . 

On the day of treatment with the supernatant, the cells should be washed and 

25 resuspended in fresh RPMI + 10% serum to a density of 500,000 cells per ml. The 
exact number of cells required will depend on the number of supernatants being 
screened. For one 96 well plate, approximately 10 million cells (for 10 plates, 100 
million cells) are required. 

Transfer the cells to a triangular reservoir boat, in order to dispense the cells 

30 into a 96 well dish, using a 12 channel pipette. Using a 12 channel pipette, transfer 
200 ul of cells into each well (therefore adding 100, 000 cells per well). 
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After all the plates have been seeded, 50 ul of the supernatants are transferred 
directly from the 96 well plate containing the supernatants into each well using a 12 
channel pipette. In addition, a dose of exogenous interferon gamma (0.1, 1.0. 10 ng) 
is added to wells H9, H10, and HI 1 to serve as additional positive controls for the 
5 assay. 

The 96 well dishes containing Jurkat cells treated with supernatants are placed 
in an incubator for 48 hrs (note: this time is variable between 48-72 hrs). 35 ul 
samples from each well are then transferred to an opaque 96 well plate using a 12 
channel pipette. The opaque plates should be covered (using sellophene covers) and 
10 stored at -20 degrees C until SEAP assays are performed according to Example 1 7. 
The plates containing the remaining treated cells are placed at 4 degrees C and serve 
as a source of material for repeating the assay on a specific well if desired. 

As a positive control, 100 Unit/ml interferon gamma can be used which is 
known to activate Jurkat T cells. Over 30 fold induction is typically observed in the 
15 positive control wells. 

The above protocol may be used in the generation of both transient, as well as, 
stable transfected cells, which would be apparent to those of skill in the art. 

Example 14: High-Throughput Screening Assav Identifying Myeloid Activity 

20 The following protocol is used to assess myeloid activity by determining 

whether polypeptides of the invention proliferates and/or differentiates myeloid cells. 
Myeloid cell activity is assessed using the GAS/SEAP/Neo construct produced in 
Example 12. Thus, factors that increase SEAP activity indicate the ability to activate 
the Jaks-STATS signal transduction pathway. The myeloid cell used in this assay is 

25 U937, a pre-monocyte cell line, although TF- 1 , HL60, or KG 1 can be used. 

To transiently transfect U937 cells with the GAS/SEAP/Neo construct 
produced in Example 12, a DEAE-Dextran method (Kharbanda et. al., 1994, Cell 
Growth & Differentiation, 5:259-265) is used. First, harvest 2xl0e 7 U937 cells and 
wash with PBS. The U937 cells are usually grown in RPMI 1640 medium containing 

30 10% heat-inactivated fetal bovine serum (FBS) supplemented with 100 units/ml 
penicillin and 100 mg/ml streptomycin. 
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Next, suspend the cells in 1 ml of 20 mM Tris-HCl (pH 7.4) buffer containing 
0.5 mg/ml DEAE-Dextran, 8 ug GAS-SEAP2 plasmid DNA, 140 mM NaCl, 5 mM 
KC1, 375 uM Na2HP04.7H20, 1 mM MgCh, and 675 uM CaCb. Incubate at 37 

degrees C for 45 min. 

5 Wash the cells with RPMI 1640 medium containing 10% FBS and then 

resuspend in 10 ml complete medium and incubate at 37 degrees C for 36 hr. 

The GAS-SEAP/U937 stable cells are obtained by growing the cells in 400 
uu/ml G418. The G418-free medium is used for routine growth but every one to two 
months, the cells should be re-grown in 400 ug/ml G418 for couple of passages. 

10 These cells are tested by harvesting 1x10* cells (this is enough for ten 96-weIl 

piaies assay ) and wash with PBS. Suspend the cells in 200 ml above described 
growth medium, with a final density of 5x10' cells/ml. Plate 200 ul cells per well in 
the 96- well plate (or lxlO 5 cells/well). 

Add 50 ul of the supernatant prepared by the protocol described in Example 

15 11. Incubate at 37 degrees C for 48 to 72 hr. As a positive control, 1 00 Unit/ml 

interferon gamma can be used which is known to activate U937 cells. Over 30 fold 
induction is typically observed in the positive control wells. SEAP assay the 
supernatant according to the protocol described in Example 17. 

20 Example 15: High-Throughput Screening Assay Iden tifying Neuronal Activity. 

When cells undergo differentiation and proliferation, a group of genes are 
activated through many different signal transduction pathways. One of these genes, 
EGR1 (early growth response gene 1), is induced in various tissues and cell types 
upon activation. The promoter of EGR 1 is responsible for such induction. Using the 

25 EGR1 promoter linked to reporter molecules, activation of cells can be assessed. 

Particularly, the following protocol is used to assess neuronal activity in PC 12 
cell lines. PC 12 cells (rat phenochromocytoma cells) are known to proliferate and/or 
differentiate by activation with a number of mitogens, such as TPA (tetradecanoyl 
phorbol acetate), NGF (nerve growth factor), and EGF (epidermal growth factor). 

30 The EGR1 gene expression is activated during this treatment. Thus, by stably 
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transfecting PC 12 cells with a construct containing an EGR promoter linked to SEAP 
reporter, activation of PC 12 cells can be assessed. 

The EGR/SEAP reporter construct can be assembled by the following 
protocol. The EGR-1 promoter sequence (-633 to + l)(Sakamoto K et ah, Oncogene 
5 6:867-871 (1991)) can be PCR amplified from human genomic DNA using the 
following primers: 

5' GCGCTCGAGGGATGACAGCGATAGAACCCCGG -3* (SEQ ID NO:6) 
5' GCGAAGCTTCGCGACTCCCCGGATCCGCCTC-3' (SEQIDNO:7) 
Using the GAS:SEAP/Neo vector produced in Example 12, EGR1 amplified 
10 product can then be inserted into this vector. Linearize the GAS:SEAP/Neo vector 

using restriction enzymes Xhol/Hindlll, removing the GAS/SV40 stuffer. Restrict the 
EGR1 amplified product with these same enzymes. Ligate the vector and the EGR1 
promoter. 

To prepare 96 well-plates for cell culture, two mis of a coating solution ( 1 :30 
15 dilution of collagen type I (Upstate Biotech Inc. Cat#08-1 15) in 30% ethanol (filter 
sterilized)) is added per one 10 cm plate or 50 ml per well of the 96-well plate, and 
allowed to air dry for 2 hr. 

PC 12 cells are routinely grown in RPMI-1640 medium (Bio Whittaker) 
containing 10% horse serum (JRH BIOSCIENCES, Cat. # 12449-78P), 5% heat- 
20 inactivated fetal bovine serum (FBS) supplemented with 100 units/ml penicillin and 
100 ug/ml streptomycin on a precoated 10 cm tissue culture dish. One to four split is 
done every three to four days. Cells are removed from the plates by scraping and 
resuspended with pipetting up and down for more than 15 times. 

Transfect the EGR/SEAP/Neo construct into PC 12 using the Lipofectamine 
25 protocol described in Example 11. EGR-SE AP/PC 1 2 stable cells are obtained by 
growing the cells in 300 ug/ml G418. The G418-free medium is used for routine 
growth but every one to two months, the cells should be re-grown in 300 ug/ml G418 
for couple of passages. 

To assay for neuronal activity, a 10 cm plate with cells around 70 to 80% 
30 confluent is screened by removing the old medium. Wash the cells once with PBS 

(Phosphate buffered saline). Then starve the cells in low serum medium (RPMI-1640 
containing 1% horse serum and 0.5% FBS with antibiotics) overnight. 
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The next morning, remove the medium and wash the cells with PBS. Scrape 
off the cells from the plate, suspend the cells well in 2 ml low serum medium. Count 

the cell number and add more low serum medium to reach final cell density as 5x1 (P 
cells/ml. 

5 Add 200 ul of the cell suspension to each well of 96-well plate (equivalent to 

lxlO 5 cells/well). Add 50 ul supernatant produced by Example 11, 37°C for 48 to 72 
hr. As a positive control, a growth factor known to activate PC 12 cells through EGR 
can be used, such as 50 ng/ul of Neuronal Growth Factor (NGF). Over fifty-fold 
induction of SEAP is typically seen in the positive control wells. SEAP assay the 
10 supernatant according to Example 17. 

Example 16: High-Throughput Screening Assay for T-cell Activity 

NF-KB (Nuclear Factor KB) is a transcription factor activated by a wide 
variety of agents including the inflammatory cytokines IL-1 and TNF, CD30 and 

15 CD40, lymphotoxin-alpha and lymphotoxin-beta, by exposure to LPS or thrombin, 
and by expression of certain viral gene products. As a transcription factor, NF-KB 
regulates the expression of genes involved in immune cell activation, control of 
apoptosis (NF- KB appears to shield cells from apoptosis), B and T-cell development, 
anti-viral and antimicrobial responses, and multiple stress responses. 

20 In non-stimulated conditions, NF- KB is retained in the cytoplasm with I-KB 

(Inhibitor KB). However, upon stimulation, I- KB is phosphorylated and degraded, 
causing NF- KB to shuttle to the nucleus, thereby activating transcription of target 
genes. Target genes activated by NF- KB include IL-2, IL-6, GM-CSF, ICAM-1 and 
class 1 MHC 

25 Due to its central role and ability to respond to a range of stimuli, reporter 

constructs utilizing the NF-KB promoter element are used to screen the supernatants 
produced in Example 1 1. Activators or inhibitors of NF-KB would be useful in 
treating diseases. For example, inhibitors of NF-KB could be used to treat those 
diseases related to the acute or chronic activation of NF-KB, such as rheumatoid 

30 arthritis. 
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To construct a vector containing the NF-KB promoter element, a PCR based 
strategy is employed. The upstream primer contains four tandem copies of the NF- 
KB binding site (GGGGACTTTCCC) (SEQ ID NO:8) ? 18 bp of sequence 
complementary to the end of the SV40 early promoter sequence, and is flanked 
5 with an Xhol site: 

S'rGCGGCCTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGAC 
TTTCC ATCCTGCC ATCTC A ATT AG : 3 ' (SEQ ID NO:9) 

The downstream primer is complementary to the 3' end of the SV40 promoter 
and is flanked with a Hind III site: 

10 5*:GCGGCAAGCTTTTTGCAAAGCCTAGGC:3' (SEQ ID NO:4) 

PCR amplification is performed using the SV40 promoter template present in 
the pB-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is 
digested with Xhol and Hind III and subcloned into BLSK2-. (Stratagene) 
Sequencing with the T7 and T3 primers confirms the insert contains the following 

15 sequence: 

5 ' : CTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGACTTTCCATCTGCCATCTCAATTA 
GTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTC 
TCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATT 
20 CCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTT : 3 ' { SEQ ID 
NO: 10) 

Next, replace the SV40 minimal promoter element present in the pSEAP2- 
promoter plasmid (Clontech) with this NF-KB/SV40 fragment using Xhol and 
25 Hindlll. However, this vector does not contain a neomycin resistance gene, and 
therefore, is not preferred for mammalian expression systems. 

In order to generate stable mammalian cell lines, the NF- KB/S V40/SE AP 
cassette is removed from the above NF-KB/SEAP vector using restriction enzymes 
Sail and NotI, and inserted into a vector containing neomycin resistance. Particularly, 
30 the NF-KB/SV40/SEAP cassette was inserted into pGFP-1 (Clontech), replacing the 
GFP gene, after restricting pGFP-1 with Sail and Notl. 

Once NF-KB/SV40/SEAP/Neo vector is created, stable Jurkat T-cells are 
created and maintained according to the protocol described in Example 13. Similarly, 
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the method for assaying supernatants with these stable Jurkat T -cells is also described 
in Example 13. As a positive control, exogenous TNF alpha (0.1. L 10 ng) is added to 
wells H9, H10, and HI 1, with a 5-10 fold activation typically observed. 

5 Example 17: Assay for SEAP Activity 

As a reporter molecule for the assays described in Examples 13-16, SEAP 
activity is assayed using the Tropix Phospho-light Kit (Cat. BP-400) according to the 
following general procedure. The Tropix Phospho-light Kit supplies the Dilution, 
Assay, and Reaction Buffers used below. 

10 Prime a dispenser with the 2.5x Dilution Buffer and dispense 15 ul of 2.5x 

dilution buffer into Optiplates containing 35 ul of a supernatant. Seal the plates with 
a plastic sealer and incubate at 65 degree C for 30 min. Separate the Optiplates to 
avoid uneven heating. 

Cool the samples to room temperature for 15 minutes. Empty the dispenser 

1 5 and prime with the Assay Buffer. Add 50 ml Assay Buffer and incubate at room 

temperature 5 min. Empty the dispenser and prime with the Reaction Buffer (see the 
table below). Add 50 ul Reaction Buffer and incubate at room temperature for 20 
minutes. Since the intensity of the chemiluminescent signal is time dependent, and it 
takes about 10 minutes to read 5 plates on luminometer, one should treat 5 plates at 

20 each time and start the second set 10 minutes later. 

Read the relative light unit in the luminometer. Set H12 as blank, and print 
the results. An increase in chemiluminescence indicates reporter activity. 



Reaction Buffer Formulation: 

# qf_plaies__ _Rxn buffer diluem(ml) _ " ~CSPD(ml) 

10 " " 60 ~ ' " """""" " " 3 

11 -65 3.25 

12 70 3.5 

13 75 3.75 

14 80 4 

15 85 4.25 

16 90 4.5 

17 95 4.75 

18 100 5 

19 105 5.25 

20 110 5.5 

21 115 5.75 

22 1 20 6 
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Fxample 18: High-Throughput Screening Assa v Identifying Changes in Small 
Molecule Concentration and Membrane Per meability 

Binding of a ligand to a receptor is known to alter intracellular levels of small 
5 molecules, such as calcium, potassium, sodium, and pH, as well as alter membrane 
potential. These alterations can be measured in an assay to identify supernatants 
which bind to receptors of a particular cell. Although the following protocol 
describes an assay for calcium, this protocol can easily be modified to detect changes 
in potassium, sodium, pH, membrane potential, or any other small molecule which is 
10 detectable by a fluorescent probe. 

The following assay uses Fluorometric Imaging Plate Reader ("FLIPR") to 
measure changes in fluorescent molecules (Molecular Probes) that bind small 
molecules. Clearly, any fluorescent molecule detecting a small molecule can be used 
instead of the calcium fluorescent molecule, fluo-4 (Molecular Probes, Inc.; catalog 
15 no. F- 14202), used here. 
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For adherent cells, seed the cells at 10,000 -20,000 cells/well in a Co-star 
black 96-well plate with clear bottom. The plate is incubated in a CO : incubator for 
20 hours. The adherent cells are washed two times in Biotek washer with 200 ul of 
HBSS (Hank's Balanced Salt Solution) leaving 100 ul of buffer after the final wash. 
5 A stock solution of 1 mg/ml fluo-4 is made in 10% pluronic acid DMSO. To 

load the cells with fluo-4 , 50 ul of 12 ug/ml fluo-4 is added to each well. The plate 
is incubated at 37 degrees C in a C0 2 incubator for 60 min. The plate is washed four 
times in the Biotek washer with HBSS leaving 100 ul of buffer. 

For non-adherent cells, the cells are spun down from culture media. Cells are 
10 re-suspended to 2-5x1 0 6 cells/ml with HBSS in a 50-ml conical tube. 4 ul of 1 mg/ml 
fluo-4 solution in 10% pluronic acid DMSO is added to each ml of cell suspension. 
The tube is then placed in a 37 degrees C water bath for 30-60 min. The cells are 
washed twice with HBSS, resuspended to lxlO 6 cells/ml, and dispensed into a 
microplate, 100 ul/well. The plate is centrifuged at 1000 rpm for 5 min. The plate is 
15 then washed once in Denley Cell Wash with 200 ul, followed by an aspiration step to 
100 ul final volume. 

For a non-cell based assay, each well contains a fluorescent molecule, such as 
fluo-4 . The supernatant is added to the well, and a change in fluorescence is 
detected. 

20 To measure the fluorescence of intracellular calcium, the FLIPR is set for the 

following parameters: (1) System gain is 300-800 mW; (2) Exposure time is 0.4 
second; (3) Camera F/stop is F/2; (4) Excitation is 488 nm; (5) Emission is 530 nm; 
and (6) Sample addition is 50 ul. Increased emission at 530 nm indicates an 
extracellular signaling event which has resulted in an increase in the intracellular 

25 Ca"*" 1 " concentration. 

Example 19: High-Throughput Screening Assay Identifying Tyrosine Kinase 
Activity 

The Protein Tyrosine Kinases (PTK) represent a diverse group of 
30 transmembrane and cytoplasmic kinases. Within the Receptor Protein Tyrosine 
Kinase RPTK) group are receptors for a range of mitogenic and metabolic growth 
factors including the PDGF, FGF, EGF, NGF, HGF and Insulin receptor subfamilies. 
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In addition there are a large family of RPTKs for which the corresponding ligand is 
unknown. Ligands for RPTKs include mainly secreted small proteins, but also 
membrane-bound and extracellular matrix proteins. 

Activation of RPTK by ligands involves ligand-mediated receptor 
5 dimerization, resulting in transphosphorylation of the receptor subunits and activation 
of the cytoplasmic tyrosine kinases. The cytoplasmic tyrosine kinases include 
receptor associated tyrosine kinases of the src-family (e.g., src, yes, lck, lyn, fyn) and 
non-receptor linked and cytosolic protein tyrosine kinases, such as the Jak family, 
members of which mediate signal transduction triggered by the cytokine superfamily 

10 of receptors (e.g., the Interleukins, Interferons, GM-CSF, and Leptin). 

Because of the wide range of known factors capable of stimulating tyrosine 
kinase activity, the identification of novel human secreted proteins capable of 
activating tyrosine kinase signal transduction pathways are of interest. Therefore, the 
following protocol is designed to identify those novel human secreted proteins 

15 capable of activating the tyrosine kinase signal transduction pathways. 

Seed target cells (e.g., primary keratinocytes) at a density of approximately 
25,000 cells per well in a 96 well Loprodyne Silent Screen Plates purchased from 
Nalge Nunc (Naperville, IL). The plates are sterilized with two 30 minute rinses with 
100% ethanol, rinsed with water and dried overnight. Some plates are coated for 2 hr 

20 with 100 ml of cell culture grade type I collagen (50 mg/ml), gelatin (2%) or 

polylysine (50 mg/ml), all of which can be purchased from Sigma Chemicals (St. 
Louis, MO) or 10% Matrigel purchased from Becton Dickinson (Bedford,MA), or 
calf serum, rinsed with PBS and stored at 4 degree C. Cell growth on these plates is 
assayed by seeding 5,000 cells/well in growth medium and indirect quantitation of 

25 cell number through use of alamarBlue as described by the manufacturer Alamar 
Biosciences, Inc. (Sacramento, CA) after 48 hr. Falcon plate covers #3071 from 
Becton Dickinson (Bedford,MA) are used to cover the Loprodyne Silent Screen 
Plates. Falcon Microtest III cell culture plates can also be used in some proliferation 
experiments. 

30 To prepare extracts, A43 1 cells are seeded onto the nylon membranes of 

Loprodyne plates (20,000/200ml/well) and cultured overnight in complete medium. 
Cells are quiesced by incubation in serum-free basal medium for 24 hr. After 5-20 
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minutes treatment with EGF (60ng/ml) or 50 ul of the supernatant produced in 
Example 1 1 , the medium was removed and 100 ml of extraction buffer ((20 mM 
HEPES pH 7.5, 0.15 M NaCl, 1% Triton X-100, 0.1% SDS, 2 mM Na3V04, 2 mM 
Na4P207 and a cocktail of protease inhibitors (# 1836170) obtained from 

5 Boeheringer Mannheim (Indianapolis, IN) is added to each well and the plate is 

shaken on a rotating shaker for 5 minutes at 4 degrees C. The plate is then placed in a 
vacuum transfer manifold and the extract filtered through the 0.45 mm membrane 
bottoms of each well using house vacuum. Extracts are collected in a 96-well 
catch/assay plate in the bottom of the vacuum manifold and immediately placed on 

10 ice. To obtain extracts clarified by centrifugation, the content of each well, after 

detergent solubilization for 5 minutes, is removed and centrifuged for 15 minutes at 4 
degrees C at 16,000 x g. 

Test the filtered extracts for levels of tyrosine kinase activity. Although many 
methods of detecting tyrosine kinase activity are known, one method is described 

15 here. 

Generally, the tyrosine kinase activity of a supernatant is evaluated by 
determining its ability to phosphorylate a tyrosine residue on a specific substrate (a 
biotinylated peptide). Biotinylated peptides that can be used for this purpose include 
PSK1 (corresponding to amino acids 6-20 of the cell division kinase cdc2-p34) and 
20 PSK2 (corresponding to amino acids 1-17 of gastrin). Both peptides are substrates for 
a range of tyrosine kinases and are available from Boehringer Mannheim. 

The tyrosine kinase reaction is set up by adding the following components in 
order. First, add lOul of 5uM Biotinylated Peptide, then lOul ATP/Mg2+ (5mM 
ATP/50mM MgCl2), then lOul of 5x Assay Buffer (40mM imidazole hydrochloride, 
25 pH7.3, 40 mM beta-glycerophosphate, ImM EGTA, lOOmM MgCb, 5 mM MnCb, 
0.5 mg/ml BSA), then 5ul of Sodium Vanadate( ImM), and then 5ul of water. Mix the 
components gently and preincubate the reaction mix at 30 degrees C for 2 min. Initial 
the reaction by adding lOul of the control enzyme or the filtered supernatant. 

The tyrosine kinase assay reaction is then terminated by adding 10 ul of 
30 120mm EDTA and place the reactions on ice. 
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Tyrosine kinase activity is determined by transferring 50 ul aliquot of reaction 
mixture to a microtiter plate (MTP) module and incubating at 37 degrees C for 20 
min. This allows the streptavadin coated 96 well plate to associate with the 
biotinylated peptide. Wash the MTP module with 300ul/well of PBS four times. 
5 Next add 75 ul of anti-phospotyrosine antibody conjugated to horse radish 

peroxidase(anti-P-Tyr-POD(0.5u/ml)) to each well and incubate at 37 degrees C for 
one hour. Wash the well as above. 

Next add lOOul of peroxidase substrate solution (Boehringer Mannheim) and 
incubate at room temperature for at least 5 mins (up to 30 min). Measure the 
10 absorbance of the sample at 405 nm by using ELISA reader. The level of bound 
peroxidase activity is quantitated using an ELISA reader and reflects the level of 
tyrosine kinase activity. 

Example 20: High-Throughput Screening Assay Identifying Phosphorylation 
15 Activity 

As a potential alternative and/or compliment to the assay of protein tyrosine 
kinase activity described in Example 19, an assay which detects activation 
(phosphorylation) of major intracellular signal transduction intermediates can also be 
used. For example, as described below one particular assay can detect tyrosine 

20 phosphorylation of the Erk-1 and Erk-2 kinases. However, phosphorylation of other 
molecules, such as Raf, JNK, p38 MAP, Map kinase kinase (MEK), MEK kinase, 
Src, Muscle specific kinase (MuSK), IRAK, Tec, and Janus, as well as any other 
phosphoserine, phosphotyrosine, or phosphothreonine molecule, can be detected by 
substituting these molecules for Erk-1 or Erk-2 in the following assay. 

25 Specifically, assay plates are made by coating the wells of a 96-well ELISA 

plate with 0. 1ml of protein G (lug/ml) for 2 hr at room temp, (RT), The plates are 
then rinsed with PBS and blocked with 3% BSA/PBS for 1 hr at RT. The protein G 
plates are then treated with 2 commercial monoclonal antibodies (lOOng/well) against 
Erk-1 and Erk-2 (1 hr at RT) (Santa Cruz Biotechnology). (To detect other molecules, 

30 this step can easily be modified by substituting a monoclonal antibody detecting any 
of the above described molecules.) After 3-5 rinses with PBS, the plates are stored at 
4 degrees C until use. 
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A431 cells are seeded at 20,000/well in a 96- well Loprodyne filterplate and 
cultured overnight in growth medium. The cells are then starved for 48 hr in basal 
medium (DMEM) and then treated with EGF (6ng/well) or 50 ul of the supernatants 
obtained in Example 1 1 for 5-20 minutes. The cells are then solubilized and extracts 
5 filtered directly into the assay plate. 

After incubation with the extract for 1 hr at RT, the wells are again rinsed. As 
a positive control, a commercial preparation of MAP kinase (lOng/well) is used in 
place of A431 extract. Plates are then treated with a commercial polyclonal (rabbit) 
antibody (lug/ml) which specifically recognizes the phosphorylated epitope of the 
10 Erk-1 and Erk-2 kinases (1 hr at RT). This antibody is biotinylated by standard 
procedures. The bound polyclonal antibody is then quantitated by successive 
incubations with Europium-streptavidin and Europium fluorescence enhancing 
reagent in the Wallac DELFIA instrument (time-resolved fluorescence). An increased 
fluorescent signal over background indicates a phosphorylation. 

15 

Example 21: Method of Determining Alterations in a Gene Corresponding to a 
Polynucleotide 

RNA isolated from entire families or individual patients presenting with a 
phenotype of interest (such as a disease) is be isolated. cDNA is then generated from 

20 these RNA samples using protocols known in the art. (See, Sambrook.) The cDNA 
is then used as a template for PGR, employing primers surrounding regions of interest 
in SEQ ID NO:X. Suggested PGR conditions consist of 35 cycles at 95 degrees C for 
30 seconds; 60-120 seconds at 52-58 degrees C; and 60-120 seconds at 70 degrees C, 
using buffer solutions described in Sidransky et aL, Science 252:706 (1991). 

25 PCR products are then sequenced using primers labeled at their 5' end with T4 

polynucleotide kinase, employing SequiTherm Polymerase. (Epicentre 
Technologies). The intron-exon borders of selected exons is also determined and 
genomic PCR products analyzed to confirm the results. PCR products harboring 
suspected mutations is then cloned and sequenced to validate the results of the direct 

30 sequencing. 

PCR products is cloned into T-tailed vectors as described in Holton et al., 
Nucleic Acids Research. 19: 1 156 (1991) and sequenced with T7 polymerase (United 
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States Biochemical). Affected individuals are identified by mutations not present in 
unaffected individuals. 

Genomic rearrangements are also observed as a method of determining 
alterations in a gene corresponding to a polynucleotide. Genomic clones isolated 
5 according to Example 2 are nick-translated with digoxigenindeoxy-uridine 5- 

triphosphate (Boehringer Manheim), and FISH performed as described in Johnson et 
ah, Methods Cell Biol. 35:73-99 (1991). Hybridization with the labeled probe is 
carried out using a vast excess of human cot-1 DNA for specific hybridization to the 
corresponding genomic locus. 

10 Chromosomes are counterstained with 4,6-diamino-2-phenylidole and 

propidium iodide, producing a combination of C- and R-bands. Aligned images for 
precise mapping are obtained using a triple-band filter set (Chroma Technology, 
Brattleboro, VT) in combination with a cooled charge-coupled device camera 
(Photometries, Tucson, AZ) and variable excitation wavelength filters. (Johnson et 

15 al., Genet. Anal. Tech. Appl., 8:75 (1991).) Image collection, analysis and 

chromosomal fractional length measurements are performed using the ISee Graphical 
Program System. (Inovision Corporation, Durham, NC.) Chromosome alterations of 
the genomic region hybridized by the probe are identified as insertions, deletions, and 
translocations. These alterations are used as a diagnostic marker for an associated 

20 disease. 



Example 22: Method of Detecting Abnormal Levels of a Polypeptide in a 
Biological Sample 

A polypeptide of the present invention can be detected in a biological sample, 
25 and if an increased or decreased level of the polypeptide is detected, this polypeptide 
is a marker for a particular phenotype. Methods of detection are numerous, and thus, 
it is understood that one skilled in the art can modify the following assay to fit their 
particular needs. 

For example, antibody-sandwich ELISAs are used to detect polypeptides in a 
30 sample, preferably a biological sample. Wells of a microliter plate are coated with 
specific antibodies, at a final concentration of 0.2 to 10 ug/ml. The antibodies are 
either monoclonal or polyclonal and are produced by the method described in 



WO 00/56755 



265 



PCT/USOO/06830 



Example 10. The wells are blocked so that non-specific binding of the polypeptide to 

the well is reduced. 

The coated wells are then incubated for > 2 hours at RT with a sample 

containing the polypeptide. Preferably, serial dilutions of the sample should be used 
5 to validate results. The plates are then washed three times with deionized or distilled 

water to remove unbounded polypeptide. 

Next, 50 ul of specific antibody-alkaline phosphatase conjugate, at a 

concentration of 25-400 ng, is added and incubated for 2 hours at room temperature. 

The plates are again washed three times with deionized or distilled water to remove 
1 0 unbounded conjugate. 

Add 75 ul of 4-methylumbelliferyl phosphate (MUP) or p-nitrophenyl 

phosphate (NPP) substrate solution to each well and incubate 1 hour at room 

temperature. Measure the reaction by a microtiter plate reader. Prepare a standard 

curve, using serial dilutions of a control sample, and plot polypeptide concentration 
15 on the X-axis (log scale) and fluorescence or absorbance of the Y-axis (linear scale). 

Interpolate the concentration of the polypeptide in the sample using the standard 

curve. 

Example 23: Formulation 

20 The invention also provides methods of treatment and/or prevention of 

diseases or disorders (such as, for example, any one or more of the diseases or 
disorders disclosed herein) by administration to a subject of an effective amount of a 
Therapeutic. By therapeutic is meant a polynucleotides or polypeptides of the 
invention (including fragments and variants), agonists or antagonists thereof, and/or 

25 antibodies thereto, in combination with a pharmaceutically acceptable carrier type 
(e.g., a sterile carrier). 

The Therapeutic will be formulated and dosed in a fashion consistent with 
good medical practice, taking into account the clinical condition of the individual 
patient (especially the side effects of treatment with the Therapeutic alone), the site of 

30 delivery, the method of administration, the scheduling of administration, and other 
factors known to practitioners. The ''effective amount" for purposes herein is thus 
determined by such considerations. 
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As a general proposition, the total pharmaceutical ly effective amount of the 
Therapeutic administered parenterally per dose will be in the range of about 
lug/kg/day to 10 mg/kg/day of patient body weight, although, as noted above, this 
will be subject to therapeutic discretion. More preferably, this dose is at least 0.01 
5 mg/kg/day, and most preferably for humans between about 0.01 and 1 mg/kg/day for 
the hormone. If given continuously, the Therapeutic is typically administered at a 
dose rate of about 1 ug/kg/hour to about 50 ug/kg/hour, either by 1-4 injections per 
day or by continuous subcutaneous infusions, for example, using a mini-pump. An 
intravenous bag solution may also be employed. The length of treatment needed to 

10 observe changes and the interval following treatment for responses to occur appears 
to vary depending on the desired effect. 

Therapeutics can be are administered orally, rectally, parenterally, 
intracistemally, intravaginally, intraperitoneally, topically (as by powders, ointments, 
gels, drops or transdermal patch), bucally, or as an oral or nasal spray. 

15 "Pharmaceutically acceptable carrier" refers to a non-toxic solid, semisolid or liquid 
filler, diluent, encapsulating material or formulation auxiliary of any. The term 
"parenteral" as used herein refers to modes of administration which include 
intravenous, intramuscular, intraperitoneal, intrasternal, subcutaneous and 
intraarticular injection and infusion. 

20 Therapeutics of the invention are also suitably administered by sustained- 

release systems. Suitable examples of sustained-release Therapeutics are 
administered orally, rectally, parenterally, intracistemally, intravaginally, 
intraperitoneally, topically (as by powders, ointments, gels, drops or transdermal 
patch), bucally, or as an oral or nasal spray. "Pharmaceutically acceptable carrier" 

25 refers to a non-toxic solid, semisolid or liquid filler, diluent, encapsulating material or 
formulation auxiliary of any type. The term "parenteral" as used herein refers to 
modes of administration which include intravenous, intramuscular, intraperitoneal, 
intrasternal, subcutaneous and intraarticular injection and infusion. 

Therapeutics of the invention are also suitably administered by sustained- 

30 release systems. Suitable examples of sustained-release Therapeutics include suitable 
polymeric materials (such as, for example, semi-permeable polymer matrices in the 
form of shaped articles, e.g., films, or mirocapsules), suitable hydrophobic materials 
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(for example as an emulsion in an acceptable oil) or ion exchange resins, and 
sparingly soluble derivatives (such as, for example, a sparingly soluble salt). 

Sustained-release matrices include polylactides (U.S. Pat. No. 3,773,919, EP 
58,48 1 ) ? copolymers of L-glutamic acid and gamma-ethyl-L-glutamate (Sidman et al.* 
5 Biopolymers 22:547-556 (1983)), poly (2- hydroxyethyl methacrylate) (Langer et al., 
J. Biomed. Mater. Res. 15:167-277 (1981), and Langer, Chem. Tech. 12:98-105 
(1982)), ethylene vinyl acetate (Langer et al., Id.) or poly-D- (-)-3-hydroxybutyric 
acid(EP 133,988). 

Sustained-release Therapeutics also include liposomally. entrapped 

10 Therapeutics of the invention (see generally, Langer, Science 249:1527-1533 (1990); 
Treat et al., in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez- 
Bercstein and Fidler (eds.), Liss, New York, pp. 317 -327 and 353-365 (1989)). 
Liposomes containing the Therapeutic are prepared by methods known per se: DE 
3.218,121; Epstein et ah, Proc. Natl. Acad. Sci. (USA) 82:3688-3692 (1985); Hwang 

15 et al., Proc. Natl. Acad. Sci.(USA) 77:4030-4034 (1980); EP 52,322; EP 36,676; EP 
88,046; EP 143,949; EP 142,641; Japanese Pat. Appl. 83-1 18008; U.S. Pat. Nos. 
4,485,045 and 4,544,545; and EP 102,324. Ordinarily, the liposomes are of the small 
(about 200-800 Angstroms) unilamellar type in which the lipid content is greater than 
about 30 mol. percent cholesterol, the selected proportion being adjusted for the 

20 optimal Therapeutic. 

In yet an additional embodiment, the Therapeutics of the invention are 
delivered by way of a pump (see Langer, supra: Sefton, CRC Crit. Ref. Biomed. Eng. 
14:201 (1987); Buchwald et al., Surgery 88:507 (1980); Saudek et al., N. Engl. J. 
Med. 321:574(1989)). 

25 Other controlled release systems are discussed in the review by Langer 

(Science 249:1527-1533 (1990)). 

For parenteral administration, in one embodiment, the Therapeutic is 
formulated generally by mixing it at the desired degree of purity, in a unit dosage 
injectable form (solution, suspension, or emulsion), with a pharmaceutical^ 

30 acceptable carrier, i.e., one that is non-toxic to recipients at the dosages and 

concentrations employed and is compatible with other ingredients of the formulation. 
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For example, the formulation preferably does not include oxidizing agents and other 
compounds that are known to be deleterious to the Therapeutic. 

Generally, the formulations are prepared by contacting the Therapeutic 
uniformly and intimately with liquid carriers or finely divided solid carriers or both. 
5 Then, if necessary, the product is shaped into the desired formulation. Preferably the 
carrier is a parenteral carrier, more preferably a solution that is isotonic with the blood 
of the recipient. Examples of such carrier vehicles include water, saline. Ringers 
solution, and dextrose solution. Non-aqueous vehicles such as fixed oils and ethyl 
oleate are also useful herein, as well as liposomes. 
10 The carrier suitably contains minor amounts of additives such as substances 

that enhance isotonicity and chemical stability. Such materials are non-toxic to 
recipients at the dosages and concentrations employed, and include buffers such as 
phosphate, citrate, succinate, acetic acid, and other organic acids or their salts; 
antioxidants such as ascorbic acid; low molecular weight (less than about ten 
15 residues) polypeptides, e.g., polyarginine or tripeptides; proteins, such as serum 
albumin, gelatin, or immunoglobulins; hydrophilic polymers such as 
polyvinylpyrrolidone; amino acids, such as glycine, glutamic acid, aspartic acid, or 
arginine; monosaccharides, disaccharides, and other carbohydrates including cellulose 
or its derivatives, glucose, manose, or dextrins; chelating agents such as EDTA; sugar 
20 alcohols such as mannitol or sorbitol; counterions such as sodium; and/or nonionic 
surfactants such as polysorbates, poloxamers, or PEG. 

The Therapeutic is typically formulated in such vehicles at a concentration of 
about 0. 1 mg/ml to 100 mg/ml, preferably 1-10 mg/ml, at a pH of about 3 to 8. It will 
be understood that the use of certain of the foregoing excipients, carriers, or 
25 stabilizers will result in the formation of polypeptide salts. 

Any pharmaceutical used for therapeutic administration can be sterile. 
Sterility is readily accomplished by filtration through sterile filtration membranes 
(e.g., 0.2 micron membranes). Therapeutics generally are placed into a container 
having a sterile access port, for example, an intravenous solution bag or vial having a 
30 stopper pierceable by a hypodermic injection needle. 

Therapeutics ordinarily will be stored in unit or multi-dose containers, for 
example, sealed ampoules or vials, as an aqueous solution or as a lyophilized 
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formulation for reconstitution. As an example of a lyophilized formulation, 10-ml 
vials are filled with 5 ml of sterile-filtered 1% (w/v) aqueous Therapeutic solution, 
and the resulting mixture is lyophilized. The infusion solution is prepared by 
reconstituting the lyophilized Therapeutic using bacteriostatic Water-for-Injection. 
5 The invention also provides a pharmaceutical pack or kit comprising one or 

more containers filled with one or more of the ingredients of the Therapeutics of the 
invention. Associated with such container(s) can be a notice in the form prescribed by 
a governmental agency regulating the manufacture, use or sale of pharmaceuticals or 
biological products, which notice reflects approval by the agency of manufacture, use 

10 or sale for human administration. In addition, the Therapeutics may be employed in 
conjunction with other therapeutic compounds. 

The Therapeutics of the invention may be administered alone or in 
combination with adjuvants. Adjuvants that may be administered with the 
Therapeutics of the invention include, but are not limited to, alum, alum plus 

15 deoxycholate (ImmunoAg), MTP-PE (Biocine Corp.), QS21 (Genentech, Inc.), BCG, 
and MPL. In a specific embodiment, Therapeutics of the invention are administered 
in combination with alum. In another specific embodiment, Therapeutics of the 
invention are administered in combination with QS-21. Further adjuvants that may be 
administered with the Therapeutics of the invention include, but are not limited to, 

20 Monophosphoryl lipid immunomodulator, AdjuVax 100a, QS-21, QS-18, CRL1005, 
Aluminum salts, MF-59, and Virosomal adjuvant technology. Vaccines that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
vaccines directed toward protection against MMR (measles, mumps, rubella), polio, 
varicella, tetanus/diptheria, hepatitis A, hepatitis B, haemophilus influenzae B, 

25 whooping cough, pneumonia, influenza, Lyme's Disease, rotavirus, cholera, yellow 
fever, Japanese encephalitis, poliomyelitis, rabies, typhoid fever, and pertussis. 
Combinations may be administered either concomitantly, e.g., as an admixture, 
separately but simultaneously or concurrently; or sequentially. This includes 
presentations in which the combined agents are administered together as a therapeutic 

30 mixture, and also procedures in which the combined agents are administered 

separately but simultaneously, e.g., as through separate intravenous lines into the 
same individual. Administration "in combination" further includes the separate 
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administration of one of the compounds or agents given first, followed by the second. 

The Therapeutics of the invention may be administered alone or in 
combination with other therapeutic agents. Therapeutic agents that may be 
administered in combination with the Therapeutics of the invention, include but not 
5 limited to, other members of the TNF family, chemotherapeutic agents, antibiotics, 
steroidal and non-steroidal anti-inflammatories, conventional immunotherapeutic 
agents, cytokines and/or growth factors. Combinations may be administered either 
concomitantly, e.g., as an admixture, separately but simultaneously or concurrently; 
or sequentially. This includes presentations in which the combined agents are 
10 administered together as a therapeutic mixture, and also procedures in which the 
combined agents are administered separately but simultaneously, e.g., as through 
separate intravenous lines into the same individual. Administration "in combination" 
further includes the separate administration of one of the compounds or agents given 
first, followed by the second. 

15 In one embodiment, the Therapeutics of the invention are administered in 

combination with members of the TNF family. TNF, TNF- related or TNF-like 
molecules that may be administered with the Therapeutics of the invention include, 
but are not limited to, soluble forms of TNF-alpha, lymphotoxin-alpha (LT-alpha, 
also known as TNF-beta), LT-beta (found in complex heterotrimer LT-alpha2-beta), 

20 OPGL, FasL, CD27L, CD30L, CD40L, 4-1BBL, DcR3, OX40L, TNF-gamma 

(International Publication No. WO 96/14328), AIM-I (International Publication No. 
WO 97/33899), endokine-alpha (International Publication No. WO 98/07880), TR6 
(International Publication No. WO 98/30694), OPG, and neutrokine-alpha 
(International Publication No. WO 98/18921, OX40, and nerve growth factor (NGF), 

25 and soluble forms of Fas, CD30, CD27, CD40 and 4-IBB, TR2 (International 

Publication No. WO 96/34095), DR3 (International Publication No. WO 97/33904), 
DR4 (International Publication No. WO 98/32856), TR5 (International Publication 
No. WO 98/30693), TR6 (International Publication No. WO 98/30694), TR7 
(International Publication No. WO 98/41629), TRANK, TR9 (International 

30 Publication No. WO 98/56892),TR10 (International Publication No. WO 98/54202), 
312C2 (International Publication No. WO 98/06842), and TR12, and soluble forms 
CD 154, CD70, and CD 153; 
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In certain embodiments, Therapeutics of the invention are administered in 
combination with antiretroviral agents, nucleoside reverse transcriptase inhibitors, 
non-nucleoside reverse transcriptase inhibitors, and/or protease inhibitors. 
Nucleoside reverse transcriptase inhibitors that may be administered in combination 
5 with the Therapeutics of the invention, include, but are not limited to, RETROVIR™ 
(zidovudine/ AZT), VIDEX™ (didanosine/ddl), HIVID™ (zalcitabine/ddC), ZERIT™ 
(stavudine/d4T), EPIVIR™ (lamivudine/3TC), and COMBIVIR™ 
(zidovudine/lamivudine). Non-nucleoside reverse transcriptase inhibitors that may 
be administered in combination with the Therapeutics of the invention, include, but 

10 are not limited to, VIRAMUNE™ (nevirapine), RESCRIPTOR™ (delavirdine), and 
SUSTIVA™ (efavirenz). Protease inhibitors that may be administered in 
combination with the Therapeutics of the invention, include, but are not limited to, 
CRIXIVAN™ (indinavir), NORVIR™ (ritonavir), INVIRASE™ (saquinavir), and 
VIRACEPT™ (nelfinavir). In a specific embodiment, antiretroviral agents, 

15 nucleoside reverse transcriptase inhibitors, non-nucleoside reverse transcriptase 
inhibitors, and/or protease inhibitors may be used in any combination with 
Therapeutics of the invention to treat AIDS and/or to prevent or treat HIV infection. 

In other embodiments, Therapeutics of the invention may be administered in 
combination with anti-opportunistic infection agents. Anti-opportunistic agents that 

20 may be administered in combination with the Therapeutics of the invention, include, 
but are not limited to, TRIMETHOPRIM-SULFAMETHOXAZOLE™, 
DAPSONE™, PENTAMIDINE™, ATOVAQUONE™, ISONIAZID™, 
RIFAMPIN™, PYRAZINAMIDE™, ETHAMBUTOL™, RIFABUTIN™, 
CLARITHROMYCIN™, AZITHROMYCIN™, GANCICLOVIR™, 

25 FOSCARNET™, CIDOFOVIR™, FLUCONAZOLE™, ITRACONAZOLE™, 

KETOCON AZOLE™ , ACYCLOVIR™. FAMCICOLVIR™, PYRIMETHAMINE™, 
LEUCOVORIN™, NEUPOGEN™ (filgrastim/G-CSF), and LEUKINE™ 
(sargramostim/GM-CSF). In a specific embodiment. Therapeutics of the invention 
are used in any combination with TRIMETHOPRIM-SULFAMETHOXAZOLE™, 

30 DAPSONE™, PENTAMIDINE™, and/or ATOVAQUONE™ to prophylactically 
treat or prevent an opportunistic Pneumocystis carinii pneumonia infection. In 
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another specific embodiment, Therapeutics of the invention are used in any 
combination with ISONIAZID™. RIFAMPIN™, PYRAZIN AMIDE™, and/or 
ETHAMBUTOL™ to prophylactically treat or prevent an opportunistic 
Mycobacterium avium complex infection. In another specific embodiment, 
5 Therapeutics of the invention are used in any combination with RIFABUTIN™, 
CLARITHROMYCIN™, and/or AZITHROMYCIN™ to prophylactically treat or 
prevent an opportunistic Mycobacterium tuberculosis infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with 
GANCICLOVIR™, FOSCARNET™, and/or CIDOFOVIR™ to prophylactically treat 

10 or prevent an opportunistic cytomegalovirus infection. In another specific 

embodiment, Therapeutics of the invention are used in any combination with 
FLUCONAZOLE™, ITRACONAZOLE™, and/or KETOCONAZOLE™ to 
prophylactically treat or prevent an opportunistic fungal infection. In another 
specific embodiment. Therapeutics of the invention are used in any combination with 

1 5 ACYCLOVIR™ and/or FAMCICOLVIR™ to prophylactically treat or prevent an 

opportunistic herpes simplex virus type I and/or type II infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with 
PYRIMETHAMINE™ and/or LEUCOVORIN™ to prophylactically treat or prevent 
an opportunistic Toxoplasma gondii infection. In another specific embodiment, 
20 Therapeutics of the invention are used in any combination with LEUCOVORIN™ 
and/or NEUPOGEN™ to prophylactically treat or prevent an opportunistic bacterial 
infection. 

In a further embodiment, the Therapeutics of the invention are administered 
in combination with an antiviral agent. Antiviral agents that may be administered 
25 with the Therapeutics of the invention include, but are not limited to, acyclovir, 
ribavirin, amantadine, and remantidine. 

In a further embodiment, the Therapeutics of the invention are administered 
in combination with an antibiotic agent. Antibiotic agents that may be administered 
with the Therapeutics of the invention include, but are not limited to, amoxicillin, 
30 beta-lactamases, aminoglycosides, beta-lactam (glycopeptide), beta-lactamases, 
Clindamycin, chloramphenicol, cephalosporins, ciprofloxacin, ciprofloxacin, 
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erythromycin, fluoroquinolones, macrolides, metronidazole, penicillins, quinolones, 
rifampin, streptomycin, sulfonamide, tetracyclines, trimethoprim, trimethoprim- 
sulfamthoxazole, and vancomycin. 

Conventional nonspecific immunosuppressive agents, that may be 
5 administered in combination with the Therapeutics of the invention include, but are 
not limited to, steroids, cyclosporine, cyclosporine analogs, cyclophosphamide 
methylprednisone, prednisone, azathioprine, FK-506, 15-deoxyspergualin, and other 
immunosuppressive agents that act by suppressing the function of responding T cells. 
In specific embodiments, Therapeutics of the invention are administered in 

10 combination with immunosuppressants. Immunosuppressants preparations that may 
be administered with the Therapeutics of the invention include, but are not limited to, 
ORTHOCLONE™ (OKT3), SANDIMMUNE™/NEORAL™/SANGDYA™ 
(cyclosporin), PROGRAF™ (tacrolimus), CELLCEPT™ (mycophenolate), 
Azathioprine, glucorticosteroids, and RAPAMUNE™ (sirolimus). In a specific 

15 embodiment, immunosuppressants may be used to prevent rejection of organ or bone 
marrow transplantation. 

In an additional embodiment, Therapeutics of the invention are administered 
alone or in combination with one or more intravenous immune globulin preparations. 
Intravenous immune globulin preparations that may be administered with the 

20 Therapeutics of the invention include, but not limited to, GAMMAR™, 

IVEEGAM™, SANDOGLOBULIN™, GAMMAGARD S/D™, and GAMIMUNE™. 
In a specific embodiment, Therapeutics of the invention are administered in 
combination with intravenous immune globulin preparations in transplantation 
therapy (e.g., bone marrow transplant). 

25 In an additional embodiment, the Therapeutics of the invention are 

administered alone or in combination with an anti-inflammatory agent. Anti- 
inflammatory agents that may be administered with the Therapeutics of the invention 
include, but are not limited to, glucocorticoids and the nonsteroidal anti- 
inflammatories, aminoarylcarboxylic acid derivatives, arylacetic acid derivatives, 

30 arylbutyric acid derivatives, arylcarboxylic acids, arylpropionic acid derivatives, 
pyrazoles, pyrazolones, salicylic acid derivatives, thiazinecarboxamides, e- 
acetamidocaproic acid, S-adenosylmethionine, 3-amino-4-hydroxybutyric acid, 
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amixetrine, bendazac, benzydamine, bucolome, difenpiramide. ditazol, emorfazone. 
guaiazulene, nabumetone, nimesulide, orgotein, oxaceprol, paranyline, perisoxak 
pifoxime, proquazone, proxazole, and tenidap. 

In another embodiment, compostions of the invention are administered in 
5 combination with a chemotherapeutic agent. Chemotherapeutic agents that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
antibiotic derivatives (e.g., doxorubicin, bleomycin, daunorubicin, and 
dactinomycin); antiestrogens (e.g., tamoxifen); antimetabolites (e.g., fluorouracil, 5- 
FU, methotrexate, floxuridine, interferon alpha-2b, glutamic acid, plicamycin, 

10 mercaptopurine, and 6-thioguanine); cytotoxic agents (e.g., carmustine, BCNU, 
lomustine, CCNU, cytosine arabinoside, cyclophosphamide, estramustine, 
hydroxyurea, procarbazine, mitomycin, busulfan. cis-platin, and vincristine sulfate); 
hormones (e.g., medroxyprogesterone, estramustine phosphate sodium, ethinyl 
estradiol, estradiol, megestrol acetate, methyltestosterone, diethylstilbestrol 

15 diphosphate, chlorotrianisene, and testolactone); nitrogen mustard derivatives (e.g., 
mephalen, chorambucil, mechlorethamine (nitrogen mustard) and thiotepa); steroids 
and combinations (e.g., bethamethasone sodium phosphate); and others (e.g., 
dicarbazine, asparaginase, mitotane, vincristine sulfate, vinblastine sulfate, and 
etoposide). 

20 In a specific embodiment, Therapeutics of the invention are administered in 

combination with CHOP (cyclophosphamide, doxorubicin, vincristine, and 
prednisone) or any combination of the components of CHOP. In another 
embodiment, Therapeutics of the invention are administered in combination with 
Rituximab. In a further embodiment, Therapeutics of the invention are administered 

25 with Rituxmab and CHOP, or Rituxmab and any combination of the components of 
CHOP. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with cytokines. Cytokines that may be administered 
with the Therapeutics of the invention include, but are not limited to, IL2, IL3, IL4, 
30 IL5, IL6, IL7, IL10, IL12, IL13, IL15, anti-CD40, CD40L, IFN-gamma and TNF- 
alpha. In another embodiment, Therapeutics of the invention may be administered 
with any interleukin, including, but not limited to, IL-1 alpha, IL-lbeta, IL-2, IL-3, 
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IL-4, IL-5, IL-6, IL-7, IL-8, 1L-9, IL-10, IL-I 1, IL-12, IL-13, IL-14, IL-15, IL-1 6, 
IL-17, IL-1 8, IL-1 9, IL-20, and IL-21. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with angiogenic proteins. Angiogenic proteins that may 
5 be administered with the Therapeutics of the invention include, but are not limited to, 
Glioma Derived Growth Factor (GDGF), as disclosed in European Patent Number 
EP-399816; Platelet Derived Growth Factor-A (PDGF-A), as disclosed in European 
Patent Number EP-6821 10; Platelet Derived Growth Factor-B (PDGF-B), as 
disclosed in European Patent Number EP-282317; Placental Growth Factor (P1GF), as 

10 disclosed in International Publication Number WO 92/06194; Placental Growth 

Factor-2 (P1GF-2), as disclosed in Hauser et ah, Gorwth Factors, 4:259-268 (1993); 
Vascular Endothelial Growth Factor (VEGF), as disclosed in International Publication 
Number WO 90/13649; Vascular Endothelial Growth Factor-A (VEGF-A), as 
disclosed in European Patent Number EP-506477; Vascular Endothelial Growth 

15 Factor-2 (VEGF-2), as disclosed in International Publication Number WO 96/39515; 
Vascular Endothelial Growth Factor B (VEGF-3); Vascular Endothelial Growth 
Factor B-186 (VEGF-B186), as disclosed in International Publication Number WO 
96/26736; Vascular Endothelial Growth Factor-D (VEGF-D), as disclosed in 
International Publication Number WO 98/02543; Vascular Endothelial Growth 

20 Factor-D (VEGF-D), as disclosed in International Publication Number WO 98/07832; 
and Vascular Endothelial Growth Factor-E (VEGF-E), as disclosed in German Patent 
Number DEI 9639601. The above mentioned references are incorporated herein by 
reference herein. 

In an additional embodiment, the Therapeutics of the invention are 
25 administered in combination with hematopoietic growth factors. Hematopoietic 
growth factors that may be administered with the Therapeutics of the invention 
include, but are not limited to, LEUKINE™ (SARGRAMOSTIM™) and 
NEUPOGEN™ (FILGRASTIM™). 

In an additional embodiment, the Therapeutics of the invention are 
30 administered in combination with Fibroblast Growth Factors. Fibroblast Growth 

Factors that may be administered with the Therapeutics of the invention include, but 
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are not limited to, FGF-L FGF-2, FGF-3, FGF-4, FGF-5, FGF-6, FGF-7. FGF-8, 
FGF-9, FGF-10, FGF-1 1, FGF-12, FGF-13, FGF-14, and FGF-15. 
In additional embodiments, the Therapeutics of the invention are administered in 
combination with other therapeutic or prophylactic regimens, such as, for example, 
5 radiation therapy. 

Example 24: Method of Treating Decreased Levels of the Polypeptide 

The present invention relates to a method for treating an individual in need of 
an increased level of a polypeptide of the invention in the body comprising 

10 administering to such an individual a composition comprising a therapeutically 
effective amount of an agonist of the invention (including polypeptides of the 
invention). Moreover, it will be appreciated that conditions caused by a decrease in 
the standard or normal expression level of a secreted protein in an individual can be 
treated by administering the polypeptide of the present invention, preferably in the 

15 secreted form. Thus, the invention also provides a method of treatment of an 

individual in need of an increased level of the polypeptide comprising administering 
to such an individual a Therapeutic comprising an amount of the polypeptide to 
increase the activity level of the polypeptide in such an individual. 

For example, a patient with decreased levels of a polypeptide receives a daily 

20 dose 0.1-100 ug/kg of the polypeptide for six consecutive days. Preferably, the 

polypeptide is in the secreted form. The exact details of the dosing scheme, based on 
administration and formulation, are provided in Example 23. 

Example 25: Method of Treating Increased Levels of the Polypeptide 

25 The present invention also relates to a method of treating an individual in need 

of a decreased level of a polypeptide of the invention in the body comprising 
administering to such an individual a composition comprising a therapeutically 
effective amount of an antagonist of the invention (including polypeptides and 
antibodies of the invention). 

30 In one example, antisense technology is used to inhibit production of a 

polypeptide of the present invention. This technology is one example of a method of 
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decreasing levels of a polypeptide, preferably a secreted form, due to a variety of 
etiologies, such as cancer. For example, a patient diagnosed with abnormally 
increased levels of a polypeptide is administered intravenously antisense 
polynucleotides at 0.5, 1.0, 1.5, 2.0 and 3.0 mg/kg day for 2 1 days. This treatment is 
5 repeated after a 7-day rest period if the treatment was well tolerated. The formulation 
of the antisense polynucleotide is provided in Example 23. 

Example 26: Method of Treatment Using Gene Therapv-Ex Vivo 

One method of gene therapy transplants fibroblasts, which are capable of 
10 expressing a polypeptide, onto a patient. Generally, fibroblasts are obtained from a 
subject by skin biopsy. The resulting tissue is placed in tissue-culture medium and 
separated into small pieces. Small chunks of the tissue are placed on a wet surface of 
a tissue culture flask, approximately ten pieces are placed in each flask. The flask is 
turned upside down, closed tight and left at room temperature over night. After 24 
15 hours at room temperature, the flask is inverted and the chunks of tissue remain fixed 
to the bottom of the flask and fresh media (e.g., Ham's F12 media, with 10% FBS, 
penicillin and streptomycin) is added. The flasks are then incubated at 37 degree C 
for approximately one week. 

At this time, fresh media is added and subsequently changed every several 
20 days. After an additional two weeks in culture, a monolayer of fibroblasts emerge. 
The monolayer is trypsinized and scaled into larger flasks. 

pMV-7 (Kirschmeier, P.T. et al., DNA, 7:219-25 (1988)), flanked by the long 
terminal repeats of the Moloney murine sarcoma virus, is digested with EcoRI and 
Hindlll and subsequently treated with calf intestinal phosphatase. The linear vector is 
25 fractionated on agarose gel and purified, using glass beads. 

The cDNA encoding a polypeptide of the present invention can be amplified 
using PCR primers which correspond to the 5' and 3' end sequences respectively as set 
forth in Example 1 using primers and having appropriate restriction sites and 
initiation/stop codons, if necessary. Preferably, the 5' primer contains an EcoRI site 
30 and the 3' primer includes a Hindlll site. Equal quantities of the Moloney murine 
sarcoma virus linear backbone and the amplified EcoRI and Hindlll fragment are 
added together, in the presence of T4 DNA ligase. The resulting mixture is 
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maintained under conditions appropriate for ligation of the two fragments. The 
ligation mixture is then used to transform bacteria HB101, which are then plated onto 
agar containing kanamycin for the purpose of confirming that the vector has the gene 
of interest properly inserted. 
5 The amphotropic pA317 or GP+aml2 packaging cells are grown in tissue 

culture to confluent density in Dulbecco's Modified Eagles Medium (DMEM) with 
10% calf serum (CS), penicillin and streptomycin. The MSV vector containing the 
gene is then added to the media and the packaging cells transduced with the vector. 
The packaging cells now produce infectious viral particles containing the gene (the 

10 packaging cells are now referred to as producer cells). 

Fresh media is added to the transduced producer cells, and subsequently, the 
media is harvested from a 10 cm plate of confluent producer cells. The spent media, 
containing the infectious viral particles, is filtered through a millipore filter to remove 
detached producer cells and this media is then used to infect fibroblast cells. Media is 

15 removed from a sub-confluent plate of fibroblasts and quickly replaced with the 

media from the producer cells. This media is removed and replaced with fresh media. 
If the titer of virus is high, then virtually all fibroblasts will be infected and no 
selection is required. If the titer is very low, then it is necessary to use a retroviral 
vector that has a selectable marker, such as neo or his. Once the fibroblasts have been 

20 efficiently infected, the fibroblasts are analyzed to determine whether protein is 
produced. 

The engineered fibroblasts are then transplanted onto the host, either alone or 
after having been grown to confluence on cytodex 3 microcarrier beads. 

25 Example 27: Gene Therapy Using Endogenous Genes Corresponding To 
Polynucleotides of the Invention 

Another method of gene therapy according to the present invention involves 
operably associating the endogenous polynucleotide sequence of the invention with a 
promoter via homologous recombination as described, for example, in U.S. Patent 
30 NO: 5,641,670, issued June 24, 1997; International Publication NO: WO 96/2941 1, 
published September 26, 1996; International Publication NO: WO 94/12650, 
published August 4, 1994; Koller et al., Proc, Natl Acad. ScL USA, 86:8932-8935 
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(1989); and Zijlstra et al., Nature. 342:435-438 (1989). This method involves the 
activation of a gene which is present in the target cells, but which is not expressed in 
the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made which contain a promoter and targeting 
5 sequences, which are homologous to the 5' non-coding sequence of endogenous 
polynucleotide sequence, flanking the promoter. The targeting sequence will be 
sufficiently near the 5' end of the polynucleotide sequence so the promoter will be 
operably linked to the endogenous sequence upon homologous recombination. The 
promoter and the targeting sequences can be amplified using PCR. Preferably, the 
10 amplified promoter contains distinct restriction enzyme sites on the 5' and 3' ends. 
Preferably, the 3' end of the first targeting sequence contains the same restriction 
enzyme site as the 5' end of the amplified promoter and the 5* end of the second 
targeting sequence contains the same restriction site as the 3' end of the amplified 
promoter. 

15 The amplified promoter and the amplified targeting sequences are digested 

with the appropriate restriction enzymes and subsequently treated with calf intestinal 
phosphatase. The digested promoter and digested targeting sequences are added 
together in the presence of T4 DNA ligase. The resulting mixture is maintained under 
conditions appropriate for ligation of the two fragments. The construct is size 

20 fractionated on an agarose gel then purified by phenol extraction and ethanol 
precipitation. 

In this Example, the polynucleotide constructs are administered as naked 
polynucleotides via electroporation. However, the polynucleotide constructs may also 
be administered with transfection-facilitating agents, such as liposomes, viral 
25 sequences, viral particles, precipitating agents, etc. Such methods of delivery are 
known in the art. 

Once the cells are transfected, homologous recombination will take place 
which results in the promoter being operably linked to the endogenous polynucleotide 
sequence. This results in the expression of polynucleotide corresponding to the 
30 polynucleotide in the cell. Expression may be detected by immunological staining, or 
any other method known in the art. 
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Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is 
placed in DMEM + 10% fetal calf serum. Exponentially growing or early stationary . 
phase fibroblasts are trypsinized and rinsed from the plastic surface with nutrient 
medium. An aliquot of the cell suspension is removed for counting, and the remaining 
5 cells are subjected to centrifugation. The supernatant is aspirated and the pellet is 

resuspended in 5 ml of electroporation buffer (20 mM HEPES pH 7.3, 137 mM NaCl, 
5 mM KC1, 0.7 mM Na 2 HP0 4 , 6 mM dextrose). The cells are recentrifuged, the 
supernatant aspirated, and the cells resuspended in electroporation buffer containing 1 
nig/ml acetylated bovine serum albumin. The final cell suspension contains 

10 approximately 3X10 6 cells/ml. Electroporation should be performed immediately 
following resuspension. 

Plasmid DNA is prepared according to standard techniques. For example, to 
construct a plasmid for targeting to the locus corresponding to the polynucleotide of 
the invention, plasmid pUC18 (MBI Fermentas, Amherst, NY) is digested with 

15 Hindlll. The CMV promoter is amplified by PCR with an Xbal site on the 5' end and 
a BamHI site on the 3'end. Two non-coding sequences are amplified via PCR: one 
non-coding sequence (fragment 1) is amplified with a Hindlll site at the 5' end and an 
Xba site at the 3'end; the other non-coding sequence (fragment 2) is amplified with a 
BamHI site at the 5'end and a Hindlll site at the 3'end. The CMV promoter and the 

20 fragments (1 and 2) are digested with the appropriate enzymes (CMV promoter - Xbal 
and BamHI; fragment 1 - Xbal; fragment 2 - BamHI) and ligated together. The 
resulting ligation product is digested with Hindlll, and ligated with the Hindlll- 
digested pUC 1 8 plasmid. 

Plasmid DNA is added to a sterile cuvette with a 0.4 cm electrode gap 

25 (Bio-Rad). The final DNA concentration is generally at least 120 pg/ml. 0.5 ml of the 
cell suspension (containing approximately 1.5.X10 6 cells) is then added to the cuvette, 
and the cell suspension and DNA solutions are gently mixed. Electroporation is 
performed with a Gene-Pulser apparatus (Bio-Rad). Capacitance and voltage are set at 
960 |iF and 250-300 V, respectively. As voltage increases, cell survival decreases, but 

30 the percentage of surviving cells that stably incorporate the introduced DNA into their 
genome increases dramatically. Given these parameters, a pulse time of - 
approximately 14-20 mSec should be observed. 
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Electroporated cells are maintained at room temperature for approximately 5 
min, and the contents of the cuvette are then gently removed with a sterile transfer 
pipette. The cells are added directly to 10 ml of prewarmed nutrient media (DMEM 
with 15% calf serum) in a 10 cm dish and incubated at 37 degree C. The following 
5 day, the media is aspirated and replaced with 10 ml of fresh media and incubated for a 
further 16-24 hours. 

The engineered fibroblasts are then injected into the host, either alone or after 
having been grown to confluence on cytodex 3 microcarrier beads. The fibroblasts 
now produce the protein product. The fibroblasts can then be introduced into a 
10 patient as described above. 

Example 28: Method of Tre atment Using Gene Therapy - Tn Vivn 

Another aspect of the present invention is using in vivo gene therapy methods 
to treat disorders, diseases and conditions. The gene therapy method relates to the 

1 5 introduction of naked nucleic acid (DNA, RNA, and antisense DNA or RNA) 

sequences into an animal to increase or decrease the expression of the polypeptide. 
The polynucleotide of the present invention may be operatively linked to a promoter 
or any other genetic elements necessary for the expression of the polypeptide by the 
target tissue. Such gene therapy and delivery techniques and methods are known in 

20 the art, see, for example, WO90/1 1092, W098/1 1779; U.S. Patent NO. 5693622, 

5705151, 5580859; Tabata et ah, Cardiovasc. Res. 35(3):470-479 (1997); Ghao et al., 
Pharmacol. Res. 35(6):517-522 (1997); Wolff, Neuromuscul. Disord. 7(5):314-318 
(1997); Schwartz et al., Gene Ther. 3(5):405 7 41 1 (1996); Tsurumi et al., Circulation 
94(12):328 1-3290 (1996) (incorporated herein by reference). 

25 The polynucleotide constructs may be delivered by any method that delivers 

injectable materials to the cells of an animal, such as, injection into the interstitial 
space of tissues (heart, muscle, skin, lung, liver, intestine and the like). The 
polynucleotide constructs can be delivered in a pharmaceutical^ acceptable liquid or 
aqueous carrier. 

30 The term "naked" polynucleotide, DNA or RNA, refers to sequences that are 

free from any delivery vehicle that acts to assist, promote, or facilitate entry into the 
cell, including viral sequences, viral particles, liposome formulations, lipofectin or 
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precipitating agents and the like. However, the polynucleotides of the present 
invention may also be delivered in liposome formulations (such as those taught in 
Feigner RL. et al. (1995) Ann. NY Acad. Sci. 772:126-139 and Abdallah B. et aL 
(1995) Biol. Cell 85(1): 1-7) which can be prepared by methods well known to those 
5 skilled in the art. 

The polynucleotide vector constructs used in the gene therapy method are 
preferably constructs that will not integrate into the host genome nor will they contain 
sequences that allow for replication. Any strong promoter known to those skilled in 
the art can be used for driving the expression of DNA. Unlike other gene therapies 

10 techniques, one major advantage of introducing naked nucleic acid sequences into 

target cells is the transitory nature of the polynucleotide synthesis in the cells. Studies 
have shown that non-replicating DNA sequences can be introduced into cells to 
provide production of the desired polypeptide for periods of up to six months. 

The polynucleotide construct can be delivered to the interstitial space of 

15 tissues within the an animal, including of muscle, skin, brain, lung, liver, spleen, bone 
marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder, 
stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, gland, and 
connective tissue. Interstitial space of the tissues comprises the intercellular fluid, 
mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic fibers 

20 in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that same 

matrix within connective tissue ensheathing muscle cells or in the lacunae of bone. It 
is similarly the space occupied by the plasma of the circulation and the lymph fluid of 
the lymphatic channels. Delivery to the interstitial space of muscle tissue is preferred 
for the reasons discussed below. They may be conveniently delivered by injection 

25 into the tissues comprising these cells. They are preferably delivered to and 

expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely 
differentiated cells, such as, for example, stem cells of blood or skin fibroblasts. In 
vivo muscle cells are particularly competent in their ability to take up and express 

30 polynucleotides. 

. For the naked polynucleotide injection, an effective dosage amount of DNA or 
. RN A will be in the range of from about 0.05 g/kg body weight to about 50 mg/kg 
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body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 
mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 
the artisan of ordinary skill will appreciate, this dosage will vary according to the 
tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 
5 can readily be determined by those of ordinary skill in the art and may depend on the 
condition being treated and the route of administration. The preferred route of 
administration is by the parenteral route of injection into the interstitial space of 
tissues. However, other parenteral routes may also be used, such as, inhalation of an 
aerosol formulation particularly for delivery to lungs or bronchial tissues, throat or 

10 mucous membranes of the nose. In addition, naked polynucleotide constructs can be 
delivered to arteries during angioplasty by the catheter used in the procedure. 

The dose response effects of injected polynucleotide in muscle in vivo is 
determined as follows. Suitable template DNA for production of mRNA coding for . 
polypeptide of the present invention is prepared in accordance with a standard 

15 recombinant DNA methodology. The template DNA, which may be either circular or 
linear, is either used as naked DNA or complexed with liposomes. The quadriceps 
muscles of mice are then injected with various amounts of the template DNA. 

Five to six week old female and male Balb/C mice are anesthetized by 
intraperitoneal injection with 0.3 ml of 2.5% Avertin. A 1.5 cm incision is made on 

20 the anterior thigh, and the quadriceps muscle is directly visualized. The template 

DNA is injected in 0. 1 ml of carrier in a 1 cc syringe through a 27 gauge needle over 
one minute, approximately 0.5 cm from the distal insertion site of the muscle into the 
knee and about 0.2 cm deep. A suture is placed over the injection site for future 
localization, and the skin is closed with stainless steel clips. 

25 After an appropriate incubation time (e.g., 7 days) muscle extracts are 

prepared by excising the entire quadriceps. Every fifth 15 um cross-section of the 
individual quadriceps muscles is histochemically stained for protein expression. A 
time course for protein expression may be done in a similar fashion except that 
quadriceps from different mice are harvested at different times. Persistence of DNA 

30 in muscle following injection may be determined by Southern blot analysis after 

preparing total cellular DNA and HIRT supernatants from injected and control mice. 
The results of the above experimentation in mice can be use to extrapolate proper 
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dosages and other treatment parameters in humans and other animals using naked 
DNA. 

Example 29: Transgenic Animals. 

5 The polypeptides of the invention can also be expressed in transgenic animals. 

Animals of any species, including, but not limited to, mice, rats, rabbits, hamsters, 
guinea pigs, pigs, micro-pigs, goats, sheep, cows and non-human primates, e.g., 
baboons, monkeys, and chimpanzees may be used to generate transgenic animals. In a 
specific embodiment, techniques described herein or otherwise known in the art, are 
10 used to express polypeptides of the invention in humans, as part of a gene therapy 
protocol. 

Any technique known in the art may be used to introduce the transgene (i.e., 
polynucleotides of the invention) into animals to produce the founder lines of 
transgenic animals. Such techniques include, but are not limited to, pronuclear 

15 microinjection (Paterson et al., Appl. Microbiol. Biotechnol. 40:691-698 (1994); 

Carver et al., Biotechnology (NY) 1 1:1263-1270 (1993); Wright et al., Biotechnology 
(NY) 9:830-834 (1991); and Hoppeet al., U.S. Pat. No. 4,873,191 (1989)); retrovirus 
mediated gene transfer into germ lines (Van der Putten et al., Proc. Natl. Acad. Sci., 
USA 82:6148-6152 (1985)), blastocysts or embryos; gene targeting in embryonic 

20 stem cells (Thompson et al.. Cell 56:313-321 (1989)); electroporation of cells or 
embryos (Lo, 1983, Mol Cell. Biol. 3:1803-1814 (1983)); introduction of the 
polynucleotides of the invention using a gene gun (see, e.g., Ulmer et al., Science 
259:1745 (1993); introducing nucleic acid constructs into embryonic pleuripotent 
stem cells and transferring the stem cells back into the blastocyst; and sperm- 

25 mediated gene transfer (Lavitrano et al., Cell 57:717-723 (1989); etc. For a review of 
such techniques, see Gordon, "Transgenic Animals," Intl. Rev. Cytol. 1 15:171-229 
(1989), which is incorporated by reference herein in its entirety. 

Any technique known in the art may be used to produce transgenic clones 
containing polynucleotides of the invention, for example, nuclear transfer into 

30 enucleated oocytes of nuclei from cultured embryonic, fetal, or adult cells induced to 
quiescence (Campell et al,, Nature 380:64-66 (1996); Wilmut et al., Nature 385:810- 
813 (1997)). - • - 
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The present invention provides for transgenic animals that carry the transgene 
in all their cells, as well as animals which carry the transgene in some, but not all their . 
cells, i.e., mosaic animals or chimeric. The transgene may be integrated as a single 
transgene or as multiple copies such as in concatamers, e.g., head-to-head tandems or 
5 head-to-tail tandems. The transgene may also be selectively introduced into and 

activated in a particular cell type by following, for example, the teaching of Lasko et 
al. (Lasko et al., Proc. Natl. Acad. Sci. USA 89:6232-6236 (1992)). The regulatory 
sequences required for such a cell-type specific activation will depend upon the 
particular cell type of interest, and will be apparent to those of skill in the art. When 

10 it is desired that the polynucleotide transgene be integrated into the chromosomal site 
of the endogenous gene, gene targeting is preferred. Briefly, when such a technique is 
to be utilized, vectors containing some nucleotide sequences homologous to the 
endogenous gene are designed for the purpose of integrating, via homologous 
recombination with chromosomal sequences, into and disrupting the function of the , 

15 nucleotide sequence of the endogenous gene. The transgene may also be selectively 
introduced into a particular cell type, thus inactivating the endogenous gene in only 
that cell type, by following, for example, the teaching of Gu et al. (Gu et al,, Science 
265:103-106 (1994)). The regulatory sequences required for such a cell- type specific 
inactivation will depend upon the particular cell type of interest, and will be apparent 

20 to those of skill in the art. 

Once transgenic animals have been generated, the expression of the 
recombinant gene may be assayed utilizing standard techniques. Initial screening 
may be accomplished by Southern blot analysis or PCR techniques to analyze animal 
tissues to verify that integration of the transgene has taken place. The level of mRNA 

25 expression of the transgene in the tissues of the transgenic animals may also be 

assessed using techniques which include, but are not limited to, Northern blot analysis 
of tissue samples obtained from the animal, in situ hybridization analysis, and reverse 
transcriptase-PCR (rt-PCR). Samples of transgenic gene-expressing tissue may also 
be evaluated immunocytochemically or immunohistochemically using antibodies 

30 specific for the transgene product. 

Once the founder animals are produced, they may be bred, inbred, outbred, or 
crossbred to produce colonies of the particular animal. Examples of such breeding 



RM^nO^in- <WO 0056755*1 I > 



WO 00/56755 PCT/USOO/06830 

286 

strategies include, but are not limited to: outbreeding of founder animals with more 
than one integration site in order to establish separate lines; inbreeding of separate 
lines in order to produce compound transgenics that express the transgene at higher 
levels because of the effects of additive expression of each transgene; crossing of 
5 heterozygous transgenic animals to produce animals homozygous for a given 
integration site in order to both augment expression and eliminate the need for 
screening of animals by DNA analysis; crossing of separate homozygous lines to 
produce compound heterozygous or homozygous lines; and breeding to place the 
transgene on a distinct background that is appropriate for an experimental model of 
10 interest. 

. Transgenic animals of the invention have uses which include, but are not 
limited to, animal model systems useful in elaborating the biological function of 
polypeptides of the present invention, studying conditions and/or disorders associated 
with aberrant expression, and in screening for compounds effective in ameliorating 
15 such conditions and/or disorders. 

Example 30: Knock-Out Animals. 

Endogenous gene expression can also be reduced by inactivating or "knocking 
out" the gene and/or its promoter using targeted homologous recombination. (E.g., 

20 see Smithies et al.. Nature 317:230-234 (1985):.Thomas & Capecchi, Cell 51:503- 

512 (1987); Thompson et al., Cell 5:313-321 (1989); each of which is incorporated by 
reference herein in its entirety). For example, a mutant, non-functional 
polynucleotide of the invention (or a completely unrelated DNA sequence) flanked by 
DNA homologous to the endogenous polynucleotide sequence (either the coding 

25 regions or regulatory regions of the gene) can be used, with or without a selectable 
marker and/or a negative selectable marker, to transfect cells that express 
polypeptides of the invention in vivo. In another embodiment, techniques known in 
the art are used to generate knockouts in cells that contain, but do not express the gene 
of interest. Insertion of the DNA construct, via targeted homologous recombination, 

30 results in inactivation of the targeted gene. Such approaches are particularly suited in 
research and agricultural fields where modifications to embryonic stem cells can be 
used to generate animal offspring with an inactive targeted gene (e.g., see Thomas & 
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Capecchi 1987 and Thompson 1989, supra). However this approach can be routinely 
adapted for use in humans provided the recombinant DNA constructs are directly 
administered or targeted to the required site in vivo using appropriate viral vectors that 
will be apparent to those of skill in the an. 
5 In further embodiments of the invention, cells that are genetically engineered 

to express the polypeptides of the invention, or alternatively, that are genetically 
engineered not to express the polypeptides of the invention (e.g., knockouts) are 
administered to a patient in vivo. Such cells may be obtained from the patient (i.e., 
animal, including human) or an MHC compatible donor and can include, but are not 

10 limited to fibroblasts, bone marrow cells, blood cells ( e.g. . lymphocytes), adipocytes, 
muscle cells, endothelial cells etc. The cells are genetically engineered in vitro using 
recombinant DNA techniques to introduce the coding sequence of polypeptides of the 
invention into the cells, or alternatively, to disrupt the coding sequence and/or 
endogenous regulatory sequence associated with the polypeptides of the invention, 

15 e.g. . by transduction (using viral vectors, and preferably vectors that integrate the 

transgene into the cell genome) or transfection procedures, including, but not limited 
to, the use of plasmids, cosmids, YACs, naked DNA, electroporation, liposomes, etc. 
The coding sequence of the polypeptides of the invention can be placed under the 
control of a strong constitutive or inducible promoter or promoter/enhancer to achieve 

20 expression, and preferably secretion, of the polypeptides of the invention. The 
engineered cells which express and preferably secrete the polypeptides of the 
invention can be introduced into the patient systemically, e.g., in the circulation, or 
intraperi toneal ly . 

Alternatively, the cells can be incorporated into a matrix and implanted in the 
25 body, e.g. . genetically engineered fibroblasts can be implanted as part of a skin graft; 
genetically engineered endothelial cells can be implanted as part of a lymphatic or 
vascular graft. (See, for example, Anderson et al. U.S. Patent No. 5,399,349; and 
Mulligan & Wilson, U.S. Patent No. 5,460,959 each of which is incorporated by 
reference herein in its entirety). 
30 When the cells to be administered are non-autologous or non-MHC 

compatible cells, they can be administered using well known techniques which 
prevent the development of a host immune response against the introduced cells. For 
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example, the cells may be introduced in an encapsulated form which, while allowing 
for an exchange of components with the immediate extracellular environment, does 
not allow the introduced cells to be recognized by the host immune system. 

Transgenic and "knock-out" animals of the invention have uses which include, 
5 but are not limited to, animal model systems useful in elaborating the biological 

function of polypeptides of the present invention, studying conditions and/or disorders 
associated with aberrant expression, and in screening for compounds effective in 
ameliorating such conditions and/or disorders. 

10 Example 31: Production of an Antibody 

: a) Hybridoma Technology 

The antibodies of the present invention can be prepared by a variety of 
methods. (See, Current Protocols, Chapter 2.) As one example of such methods, cells 
expressing polypeptide(s) of the invention are administered to an animal to induce the 

15 production of sera containing polyclonal antibodies. In a preferred method, a 

preparation of polypeptide(s) of the invention is prepared and purified to render it 
substantially free of natural contaminants. Such a preparation is then introduced into 
an animal in order to produce polyclonal antisera of greater specific activity. 
Monoclonal antibodies specific for polypeptide(s) of the invention are 

20 prepared using hybridoma technology. (Kohler et al., Nature 256:495 ( 1 975); Kohler 
et al., Eur. J. Immunol. 6:511 (1976); Kohler et al., Eur. J. Immunol. 6:292 (1976); 
Hammerling et al., in: Monoclonal Antibodies and T-Cell Hybridomas, Elsevier, 
N.Y., pp. 563-681 (1981)). In general, an animal (preferably a mouse) is immunized 
with polypeptide(s) of the invention or, more preferably, with a secreted polypeptide- 

25 expressing cell. Such polypeptide-expressing cells are cultured in any suitable tissue 
culture medium, preferably in Earle's modified Eagle's medium supplemented with 
10% fetal bovine serum (inactivated at about 56°C), and supplemented with about 10 
g/1 of nonessential amino acids, about 1,000 U/ml of penicillin, and about 100 jag/ml 
of streptomycin. 

30 The splenocytes of such mice are extracted and fused with a suitable myeloma 

cell line. Any suitable myeloma cell line may be employed in accordance with the 
present invention; however, it is preferable to employ the parent myeloma cell line 
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(SP20), available from the ATCC. After fusion, the resulting hybridoma cells are 
selectively maintained in HAT medium, and then cloned by limiting dilution as 
described by Wands et al. (Gastroenterology 80:225-232 (1981)). The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 
5 secrete antibodies capable of binding the polypeptide(s) of the invention. 

Alternatively, additional antibodies capable of binding to polypeptide(s) of the 
invention can be produced in a two-step procedure using anti-idiotypic antibodies. 
Such a method makes use of the fact that antibodies are themselves antigens, and 
therefore, it is possible to obtain an antibody which binds to a second antibody. In 

10 accordance with this method, protein specific antibodies are used to immunize an 
animal, preferably a mouse. The splenocytes of such an animal are then used to 
produce hybridoma cells, and the hybridoma cells are screened to identify clones 
which produce an antibody whose ability to bind to the protein-specific antibody can 
be blocked by polypeptide(s) of the invention. Such antibodies comprise anti- 

15 idiotypic antibodies to the protein-specific antibody and are used to immunize an 
animal to induce formation of further protein-specific antibodies. 

For in vivo use of antibodies in humans, an antibody is "humanized". Such 
antibodies can be produced using genetic constructs derived from hybridoma cells 
producing the monoclonal antibodies described above. Methods for producing 

20 chimeric and humanized antibodies are known in the art and are discussed herein. 

(See, for review, Morrison, Science 229:1202 (1985); Oi et ah, BioTechniques 4:214 
(1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et al., EP 171496; 
Morrison et al., EP 173494; Neuberger et al., WO 8601533; Robinson et al., WO 
8702671; Boulianne et al., Nature 312:643 (1984); Neuberger et al., Nature 314:268 

25 (1985).) 

b) Isolation Of Antibody Fragments Directed Against 

Polypeptide(s) From A Library Of scFvs 
Naturally occurring V-genes isolated from human PBLs are constructed into a 
30 library of antibody fragments which contain reactivities against polypeptide(s) of the 
invention to which the donor may or may not have been exposed (see e.g., U.S. Patent 
5,885,793 incorporated herein by reference in its entirety). 
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Rescue of the Library. 

A library of scFvs is constructed from the RNA of human PBLs as described 
in PCT publication WO 92/01047. To rescue phage displaying antibody fragments, 
approximately 109 E. coli harboring the phagemid are used to inoculate 50 ml of 
5 2xTY containing 1% glucose and 100 pg/ml of ampicillin (2xTY-AMP-GLU) and 
grown to an O.D. of 0.8 with shaking. Five ml of this culture is used to innoculate 50 
ml of 2xTY-AMP-GLU, 2 x 108 TU of delta gene 3 helper (Ml 3 delta gene III, see 
PCT publication WO 92/01047) are added and the culture incubated at 37°C for 45 
minutes without shaking and then at 37°C for 45 minutes with shaking. The culture is 

10 centrifuged at 4000 r.p.m. for 10 min. and the pellet resuspended in 2 liters of 2xTY 
containing 100 (ig/ml ampicillin and 50 ug/ml kanamycin and grown overnight. 
Phage are prepared as described in PCT publication WO 92/01047. 

M13 delta gene III is prepared as follows: M13 delta gene III helper phage 
does not encode gene III protein, hence the phage(mid) displaying antibody 

15 fragments have a greater avidity of binding to antigen. Infectious M 13 delta gene III 
particles are made by growing the helper phage in cells harboring a pUC19 derivative 
supplying the wild type gene III protein during phage morphogenesis. The culture is 
incubated for 1 hour at 37° C without shaking and then for a further hour at 37°C with 
shaking. Cells are spun down (IEC-Centra 8,400 r.p.m. for 10 min), resuspended in 

20 300 ml 2xTY broth containing 100 [ig ampicillin/ml and 25 |_ig kanamycin/ml (2xTY- 
AMP-KAN) and grown overnight, shaking at 37°C. Phage particles are purified and 
concentrated from the culture medium by two PEG-precipitations (Sambrook et al. f 
1990), resuspended in 2 ml PBS and passed through a 0.45 \im filter (Minisart NML; 
Sartorius) to give a final concentration of approximately 1013 transducing units/ml 

25 (ampicillin-resistant clones). 

Panning of the Library. 

Immunotubes (Nunc) are coated overnight in PBS with 4 ml of either 100 
pg/ml or 10 ug/ml of a polypeptide of the present invention. Tubes are blocked with 
2% Marvel-PBS for 2 hours at 37°C and then washed 3 times in PBS. Approximately 
30 1013 TU of phage is applied to the tube and incubated for 30 minutes at room 

temperature tumbling on an over and under turntable and then left to stand for another 
1.5 hours. Tubes are washed 10 times with PBS 0.1% Tween-20 and 10 times with 
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PBS. Phage are eluted by adding 1 ml of 100 mM triethylamine and rotating 15 
minutes on an under and over turntable after which the solution is immediately 
neutralized with 0.5 ml of 1.0M Tris-HCl, pH 7.4. Phage are then used to infect 10 
ml of mid-log E. coli TGI by incubating eluted phage with bacteria for 30 minutes at 
5 37°C. The E. coli are then plated on TYE plates containing 1% glucose and 100 
|jg/ml ampicillin. The resulting bacterial library is then rescued with delta gene 3 
helper phage as described above to prepare phage for a subsequent round of selection. 
This process is then repeated for a total of 4 rounds of affinity purification with tube- 
washing increased to 20 times with PBS, 0.1% Tween-20 and 20 times with PBS for 
10 rounds 3 and 4. 

Characterization of Binders. 

Eluted phage from the 3rd and 4th rounds of selection are used to infect E. coli 
HB 2151 and soluble scFv is produced (Marks, et ah, 1991) from single colonies for 
assay. ELlSAs are performed with microtitre plates coated with either 10 pg/ml of 

15 the polypeptide of the present invention in 50 mM bicarbonate pH 9.6. Clones 

positive in ELISA are further characterized by PCR fingerprinting (see, e.g., PCT 
publication WO 92/01047) and then by sequencing. These ELISA positive clones 
may also be further characterized by techniques known in the art, such as, for 
example, epitope mapping, binding affinity, receptor signal transduction, ability to 

20 block or competitively inhibit antibody/antigen binding, and competitive agonistic or 
antagonistic activity. 

Example 32: Assays Detecting Stimulation or Inhibition of B cell Proliferation 
and Differentiation 

25 Generation of functional humoral immune responses requires both soluble and 

cognate signaling between B-lineage cells and their microenvironment. Signals may 
impart a positive stimulus that allows a B-lineage cell to continue its programmed 
development, or a negative stimulus that instructs the cell to arrest its current 
developmental pathway. To date, numerous stimulatory and inhibitory signals have been 

30 found to influence B cell responsiveness including IL-2, IL-4, IL-5, IL-6, IL-7, IL10, IL- 
13, IL-14 and IL-15. Interestingly, these signals are by themselves weak effectors but can, 
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in combination with various co-stimulatory proteins, induce activation, proliferation, 
differentiation, homing, tolerance and death among B cell populations. 

One of the best studied classes of B-cell co-stimulatory proteins is the TNF- 
superfamily. Within this family CD40, CD27, and CD30 along with their respective 
5 ligands CD 154, CD70, and CD 153 have been found to regulate a variety of immune 
responses. Assays which allow for the detection and/or observation of the proliferation 
and differentiation of these B-cell populations and their precursors are valuable tools in 
determining the effects various proteins may have on these B-cell populations in terms of 
proliferation and differentiation. Listed below are two assays designed to allow for the 
10 detection of the differentiation, proliferation, or inhibition of B-cell populations and their 
precursors. 

In Vitro Assay- Purified polypeptides of the invention, or truncated forms thereof, 
is assessed for its ability to induce activation, proliferation, differentiation or inhibition 
and/or death in B-cell populations and their precursors. The activity of the polypeptides of 

15 the invention on purified human tonsillar B cells, measured qualitatively over the dose 
range from 0.1 to 10,000 ng/mL, is assessed in a standard B-lymphocyte co-stimulation 
assay in which purified tonsillar B cells are cultured in the presence of either formalin- 
fixed Staphylococcus aureus Cowan I (SAC) or immobilized anti-human IgM antibody as 
the priming agent. Second signals such as IL-2 and IL-15 synergize with SAC and IgM 

20 crosslinking to elicit B cell proliferation as measured by tritiated-thymidine incorporation. 
Novel synergizing agents can be readily identified using this assay. The assay involves 
isolating human tonsillar B cells by magnetic bead (MACS) depletion of CD3-positive 
cells. The resulting cell population is greater than 95% B cells as assessed by expression 
of CD45R(B220). 

25 Various dilutions of each sample are placed into individual wells of a 96-well plate 

to which are added 10** B-cells suspended in culture medium (RPMI 1640 containing 10% 
FBS, 5 X 10 5 M 2ME, lOOU/ml penicillin, lOug/ml streptomycin, and 10 5 dilution of 
SAC) in a total volume of 150ul. Proliferation or inhibition is quantitated by a 20h pulse 
(luCi/well) with 3H-thymidine (6.7 Ci/mM) beginning 72h post factor addition. The 

30 positive and negative controls are IL2 and medium respectively. 

In Vivo Assay- BALB/c mice are injected (i.p.) twice per day with buffer only, or 
2 mg/Kg of a polypeptide of the invention, or truncated forms thereof. Mice receive this 
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treatment for 4 consecutive days, at which time they are sacrificed and various tissues and 
serum collected for analyses. Comparison of H&E sections from normal spleens and 
spleens treated with polypeptides of the invention identify the results of the activity of the 
polypeptides on spleen cells, such as the diffusion of peri-arterial lymphatic sheaths, 
5 and/or significant increases in the nucleated cellularity of the red pulp regions, which may 
indicate the activation of the differentiation and proliferation of B-cell populations, 
lmmunohistochemical studies using a B cell marker, anti-CD45R(B220), are used to 
determine whether any physiological changes to splenic cells, such as splenic 
disorganization, are due to increased B-cell representation within loosely defined B-cell 

10 zones that infiltrate established T-cell regions. 

Flow cytometric analyses of the spleens from mice treated with polypeptide is used 
to indicate whether the polypeptide specifically increases the proportion of ThB-f, 
CD45R(B220)dull B cells over that which is observed in control mice. 

Likewise, a predicted consequence of increased mature B-cell representation in 

15 vivo is a relative increase in serum Ig titers. Accordingly, serum IgM and IgA levels are 
compared between buffer and polypeptide-treated mice. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides of the invention (e.g., gene therapy), agonists, and/or 

20 antagonists of polynucleotides or polypeptides of the invention. 

Example 33: T Cell Proliferation Assay 

A CD3-induced proliferation assay is performed on PBMCs and is measured by 
the uptake of 3 H-thymidine. The assay is performed as follows. Ninety-six well plates are 

25 coated with 100 pJ/well of mAb to CD3 (HIT3a, Pharmingen) or isotype-matched control 
mAb (B33.1) overnight at 4 degrees C (1 |ig/ml in .05M bicarbonate buffer, pH 9.5), then 
washed three times with PBS. PBMC are isolated by F/H gradient centrifugation from 
human peripheral blood and added to quadruplicate wells (5 x 10*7well) of mAb coated 
plates in RPMI containing 10% FCS and P/S in the presence of varying concentrations of 

30 polypeptides of the invention (total volume 200 ul). Relevant protein buffer and medium 
alone are controls. After 48 hr. culture at 37 degrees C, plates are spun for 2 min. at 1000 
rpm and 100 p.1 of supernatant is removed and stored -20 degrees C for measurement of 
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IL-2 (or other cytokines) if effect on proliferation is observed. Wells are supplemented 
with 100 ul of medium containing 0.5 uCi of 3 H-thymidine and cultured at 37 degrees G 
for 18-24 hr. Wells are harvested and incorporation of 3 H-thymidine used as a measure of 
proliferation. Anti-CD3 alone is the positive control for proliferation. IL-2 (100 U/ml) is 
5 also used as a control which enhances proliferation. Control antibody which does not 
induce proliferation of T cells is used as the negative controls for the effects of 
polypeptides of the invention. 

The studies described in this example tested activity of polypeptides of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
10 test the activity of polynucleotides of the invention (e.g., gene therapy), agonists, and/or 
antagonists of polynucleotides or polypeptides of the invention. 

Example 34: Effect of Polypeptides of the Invention on the Expression of MHC 
Class IL Costimulatorv and Adhesion Molecules and Cell Differentiation of 
15 Monocytes and Monocvte-Derived Human Dendritic Cells 

Dendritic cells are generated by the expansion of proliferating precursors found in 
the peripheral blood: adherent PBMC or elutriated monocytic fractions are cultured for 7- 
10 days with GM-CSF (50 ng/ml) and IL-4 (20 ng/ml). These dendritic cells have the 
characteristic phenotype of immature cells (expression of CD1, CD80, CD86, CD40 and 

20 MHC class II antigens). Treatment with activating factors, such as TNF-a, causes a rapid 
change in surface phenotype (increased expression of MHC class I and II, costimulatory 
and adhesion molecules, downregulation of FOyRII, upregulation of CD83). These 
changes correlate with increased antigen-presenting capacity and with functional 
maturation of the dendritic cells. 

25 FACS analysis of surface antigens is performed as follows. Cells are treated 1-3 

days with increasing concentrations of polypeptides of the invention or LPS (positive 
control), washed with PBS containing 1% BSA and 0.02 mM sodium azide, and then 
incubated with 1:20 dilution of appropriate FITC- or PE-labeled monoclonal antibodies 
for 30 minutes at 4 degrees C. After an additional wash, the labeled cells are analyzed by 

30 flow cytometry on a FACScan (Becton Dickinson). 
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Effect on the production of cytokines . Cytokines generated by dendritic cells, in 
particular IL-12, are important in the initiation of T-cell dependent immune responses. IL- 
12 strongly influences the development of Thl helper T-cell immune response, and 
induces cytotoxic T and NK cell function. An ELISA is used to measure the IL-12 release 
as follows. Dendritic cells (lOVml) are treated with increasing concentrations of 
polypeptides of the invention for 24 hours. LPS (100 ng/ml) is added to the cell culture as 
positive control. Supernatants from the cell cultures are then collected and analyzed for 
IL-12 content using commercial ELISA kit (e..g, R&D Systems (Minneapolis, MN)). 
The standard protocols provided with the kits are used. 

Effect on the expression of MHC Class II, costimulatory and adhesion molecules. 
Three major families of cell surface antigens can be identified on monocytes: adhesion 
molecules, molecules involved in antigen presentation, and Fc receptor. Modulation of 
the expression of MHC class II antigens and other costimulatory molecules, such as B7 
and ICAM-L may result in changes in the antigen presenting capacity of monocytes and 
ability to induce T cell activation. Increase expression of Fc receptors may correlate with 
improved monocyte cytotoxic activity, cytokine release and phagocytosis. 

FACS analysis is used to examine the surface antigens as follows. Monocytes are 
treated 1-5 days with increasing concentrations of polypeptides of the invention or LPS 
(positive control), washed with PBS containing 1 % BSA and 0.02 mM sodium azide, and 
then incubated with 1:20 dilution of appropriate FITC- or PE-labeled monoclonal 
antibodies for 30 minutes at 4 degreesC. After an additional wash, the labeled cells are 
analyzed by flow cytometry on a FACScan (Becton Dickinson). 

Monocyte activation and/or increased survival. Assays for molecules that activate 
(or alternatively, inactivate) monocytes and/or increase monocyte survival (or 
alternatively, decrease monocyte survival) are known in the art and may routinely be 
applied to determine whether a molecule of the invention functions as an inhibitor or 
activator of monocytes. Polypeptides, agonists, or antagonists of the invention can be 
screened using the three assays described below. For each of these assays. Peripheral 
blood mononuclear cells (PBMC) are purified from single donor leukopacks (American 
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Red Cross, Baltimore, MD) by centrifugation through a Histopaque gradient (Sigma). 
Monocytes are isolated from PBMC by counterflow centrifugal elutriation. 

Monocyte Survival Assay . Human peripheral blood monocytes progressively lose 
5 viability when cultured in absence of serum or other stimuli. Their death results from 

internally regulated process (apoptosis). Addition to the culture of activating factors, such 
as TNF-alpha dramatically improves cell survival and prevents DNA fragmentation. 
Propidium iodide (PI) staining is used to measure apoptosis as follows. Monocytes are 
cultured for 48 hours in polypropylene tubes in serum-free medium (positive control), in 
10 the presence of 100 ng/ml TNF-alpha (negative control), and in the presence of varying 

concentrations of the compound to be tested. Cells are suspended at a concentration of 2 x 
10 6 /ml in PBS containing PI at a final concentration of 5 |ig/ml, and then incubaed at room 
temperature for 5 minutes before FACScan analysis. PI uptake has been demonstrated to 
correlate with DNA fragmentation in this experimental paradigm. 

15. 

Effect on cytokine release. An important function of monocytes/macrophages is 
their regulatory activity on other cellular populations of the immune system through the 
release of cytokines after stimulation. An ELISA to measure cytokine release is 
performed as follows. Human monocytes are incubated at a density of 5xl0 5 cells/ml with 

20 increasing concentrations of the a polypeptide of the invention and under the same 
conditions, but in the absence of the polypeptide. For IL-12 production, the cells are 
primed overnight with IFN (100 U/ml) in presence of a polypeptide of the invention. LPS 
(10 ng/ml) is then added. Conditioned media are collected after 24h and kept frozen until 
use. Measurement of TNF-alpha, IL-10, MCP-1 and IL-8 is then performed using a 

25 commercially available ELISA kit (e..g, R&D Systems (Minneapolis, MN)) and applying 
the standard protocols provided with the kit. 

Oxidative burst. Purified monocytes are plated in 96-w plate at 2-lxl0 5 cell/well. 
Increasing concentrations of polypeptides of the invention are added to the wells in a total 
30 volume of 0.2 ml culture medium (RPMI 1640 + 10% FCS, glutamine and antibiotics). 
After 3 days incubation, the plates are centrifuged and the medium is removed from the 
wells. To the macrophage monolayers, 0.2 ml per well of phenol red solution (140 mM 
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NaCl, 10 mM potassium phosphate buffer pH 7.0, 5.5 mM dextrose, 0.56 mM phenol red 
and 19 U/ml of HRPO) is added, together with the stimulant (200 nM PMA). The plates 
are incubated at 37°C for 2 hours and the reaction is stopped by adding 20 pi IN NaOH 
per well. The absorbance is read at 610 nm. To calculate the amount of H 2 0 2 produced by 
5 the macrophages, a standard curve of a H : 0 2 solution of known molarity is performed for 
each experiment. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polypeptides, polynucleotides (e.g., gene therapy), agonists, and/or 
10 antagonists of the invention. 

Example 35: Biological Effects of Polypeptides of the Invention 

Astrocyte and Neuronal Assays - 

Recombinant polypeptides of the invention, expressed in Escherichia coli and 

15 purified as described above, can be tested for activity in promoting the survival, neurite 
outgrowth, or phenotypic differentiation of cortical neuronal cells and for inducing the 
proliferation of glial fibrillary acidic protein immunopositive cells, astrocytes. The 
selection of cortical cells for the bioassay is based on the prevalent expression of FGF-1 
and FGF-2 in cortical structures and on the previously reported enhancement of cortical 

20 neuronal survival resulting from FGF-2 treatment. A thymidine incorporation assay, for 
example, can be used to elucidate a polypeptide of the invention's activity on these cells. 

Moreover, previous reports describing the biological effects of FGF-2 (basic FGF) 
on cortical or hippocampal neurons in vitro have demonstrated increases in both neuron 
survival and neurite outgrowth (Walicke et al., "Fibroblast growth factor promotes 

25 survival of dissociated hippocampal neurons and enhances neurite extension." Proc. Natl. 
Acad. ScL USA 55:3012-3016. (1986), assay herein incorporated by reference in its 
entirety). However, reports from experiments done on PC- 12 cells suggest that these two 
responses are not necessarily synonymous and may depend on not only which FGF is 
being tested but also on which receptor(s) are expressed on the target cells. Using the 

30 primary cortical neuronal culture paradigm, the ability of a polypeptide of the invention to 



WO 00/56755 



298 



PCT/US00/06830 



induce neurite outgrowth can be compared to the response achieved with FGF-2 using, for 
example, a thymidine incorporation assay. 

Fibroblast and endothelial cell assays - 

Human lung fibroblasts are obtained from Clonetics (San Diego, CA) and 
maintained in growth media from Clonetics. Dermal microvascular endothelial cells are 
obtained from Cell Applications (San Diego, CA). For proliferation assays, the human 
lung fibroblasts and dermal microvascular endothelial cells can be cultured at 5,000 
cells/well in a 96-well plate for one day in growth medium. The cells are then incubated 
for one day in 0.1% BSA basal medium. After replacing the medium with fresh 0.1% BSA 
medium, the cells are incubated with the test proteins for 3 days. Alamar Blue (Alamar 
Biosciences, Sacramento, CA) is added to each well to a final concentration of 10%. The 
cells are incubated for 4 hr. Cell viability is measured by reading in a CytoFluor 
fluorescence reader. For the PGE 2 assays, the human lung fibroblasts are cultured at 
5,000 cells/well in a 96-well plate for one day. After a medium change to 0. 1% BSA 
basal medium, the cells are incubated with FGF-2 or polypeptides of the invention with or 
without IL-la for 24 hours. The supernatants are collected and assayed for PGE 2 by EIA 
kit (Cayman, Ann Arbor, MI). For the IL-6 assays, the human lung fibroblasts are 
cultured at 5,000 cells/well in a 96-well plate for one day. After a medium change to 
0.1% BSA basal medium, the cells are incubated with FGF-2 or with or without 
polypeptides of the invention IL-la for 24 hours. The supernatants are collected and 
assayed for IL-6 by ELISA kit (Endogen, Cambridge, MA). 

Human lung fibroblasts are cultured with FGF-2 or polypeptides of the invention 
for 3 days in basal medium before the addition of Alamar Blue to assess effects on growth 
of the fibroblasts. FGF-2 should show a stimulation at 10 - 2500 ng/ml which can be used 
to compare stimulation with polypeptides of the invention. 

Parkinson Models . 

The loss of motor function in Parkinson's disease is attributed to a deficiency of 
striatal dopamine resulting from the degeneration of the nigrostriatal dopaminergic 
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projection neurons. An animal model for Parkinson's that has been extensively 
characterized involves the systemic administration of l-methyl-4 phenyl 1,2,3,6- 
tetrahydropyridine (MPTP). In the CNS, MPTP is taken-up by astrocytes and catabolized 
by monoamine oxidase B to l-methyl-4-phenyl pyridine (MPP + ) and released. 
5 Subsequently, MPP + is actively accumulated in dopaminergic neurons by the high-affinity 
reuptake transporter for dopamine. MPP + is then concentrated in mitochondria by the 
electrochemical gradient and selectively inhibits nicotidamide adenine disphosphate: 
ubiquinone oxidoreductionase (complex I), thereby interfering with electron transport and 
eventually generating oxygen radicals. 

10 It has been demonstrated in tissue culture paradigms that FGF-2 (basic FGF) has 

trophic activity towards nigral dopaminergic neurons (Ferrari et al., Dev. Biol. 1989). 
Recently, Dr. Unsicker's group has demonstrated that administering FGF-2 in gel foam 
implants in the striatum results in the near complete protection of nigral dopaminergic 
neurons from the toxicity associated with MPTP exposure (Otto and Unsicker, J. 

15 Neuroscience, 1990). 

Based on the data with FGF-2, polypeptides of the invention can be evaluated to 
determine whether it has an action similar to that of FGF-2 in enhancing dopaminergic 
neuronal survival in vitro and it can also be tested in vivo for protection of dopaminergic 
neurons in the striatum from the damage associated with MPTP treatment. The potential 

20 effect of a polypeptide of the invention is first examined in vitro in a dopaminergic 

neuronal cell culture paradigm. The cultures are prepared by dissecting the midbrain floor 
plate from gestation day 14 Wistar rat embryos. The tissue is dissociated with trypsin and 
seeded at a density of 200,000 cells/cm 2 on polyorthinine-laminin coated glass coverslips. 
The cells are maintained in Dulbecco's Modified Eagle's medium and F12 medium 

25 containing hormonal supplements (Nl). The cultures are fixed with paraformaldehyde 
after 8 days in vitro and are processed for tyrosine hydroxylase, a specific marker for 
dopminergic neurons, immunohistochemical staining. Dissociated cell cultures are 
prepared from embryonic rats. The culture medium is changed every third day and the 
factors are also added at that time. 

30 Since the dopaminergic neurons are isolated from animals at gestation day 14, a 

developmental time which is past the stage when the dopaminergic precursor cells are 
proliferating, an increase in the number of tyrosine hydroxylase immunopositive neurons 
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would represent an increase in the number of dopaminergic neurons surviving in vitro. 
Therefore, if a polypeptide of the invention acts to prolong the survival of dopaminergic 
neurons, it would suggest that the polypeptide may be involved in Parkinson's Disease. 
The studies described in this example tested activity of a polypeptide of the 
5 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 36: The Effect of Polypeptides of the Invention on the Growth of 
10 Vascular Endothelial Cells 

On day 1, human umbilical vein endothelial cells (HUVEC) are seeded at 2-5xl0 4 
cells/35 mm dish density in Ml 99 medium containing 4% fetal bovine serum (FBS), 16 
units/ml heparin, and 50 units/ml endothelial cell growth supplements (ECGS, 
Biotechnique, Inc.). On day 2, the medium is replaced with M199 containing 10% FBS, 8 
15 units/ml heparin. A polypeptide having the amino acid sequence of SEQ ID NO: Y, and 
positive controls, such as VEGF and basic FGF (bFGF) are added, at varying 
concentrations. On days 4 and 6, the medium is replaced. On day 8, cell number is 
determined with a Coulter Counter. 

An increase in the number of HUVEC cells indicates that the polypeptide of the 
20 invention may proliferate vascular endothelial cells. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

25 

Example 37: Stimulatory Effect of Polypeptides of the Invention on the 
Proliferation of Vascular Endothelial Cells 

For evaluation of mitogenic activity of growth factors, the colorimetric MTS 
(3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)2H- 
30 tetrazolium) assay with the electron coupling reagent PMS (phenazine methosulfate) was 
performed (CellTiter 96 AQ, Promega). Cells are seeded in a 96- well plate (5,000 
cells/well) in 0.1 mL serum-supplemented medium and are allowed to attach overnight. 
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After serum-starvation for 12 hours in 0.5% FBS, conditions (bFGF, VEGF !65 or a 
polypeptide of the invention in 0.5% FBS) with or without Heparin (8 U/ml) are added to 
wells for 48 hours. 20 mg of MTS/PMS mixture (1:0.05) are added per well and allowed 
to incubate for 1 hour at 37°C before measuring the absorbance at 490 nm in an ELISA 
5 plate reader. Background absorbance from control wells (some media, no cells) is 

subtracted, and seven wells are performed in parallel for each condition. See, Leak et al. 
In Vitro Cell Dev. Biol 304:512-518 (1994). 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
10 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 38: Inhibition of PDGF-induced Vascular Smooth Muscle Cell 
Proliferation Stimulatory Effect 

15 HAoSMC proliferation can be measured, for example, by BrdUrd incorporation. 

Briefly, subconfluent, quiescent cells grown on the 4-chamber slides are transfected with 
CRP or FITC-labeled AT2-3LP. Then, the cells are pulsed with 10% calf serum and 6 
mg/ml BrdUrd. After 24 h, immunocytochemistry is performed by using BrdUrd Staining 
Kit (Zymed Laboratories). In brief, the cells are incubated with the biotinylated mouse 

20 anti-BrdUrd antibody at 4 degrees C for 2 h after being exposed to denaturing solution and 
then incubated with the streptavidin-peroxidase and diaminobenzidine. After 
counterstaining with hematoxylin, the cells are mounted for microscopic examination, and 
the BrdUrd-positive cells are counted. The BrdUrd index is calculated as a percent of the 
BrdUrd-positive cells to the total cell number. In addition, the simultaneous detection of 

25 the BrdUrd staining (nucleus) and the FITC uptake (cytoplasm) is performed for 

individual cells by the concomitant use of bright field illumination and dark field-UV 
fluorescent illumination. See, Hayashida et al., J. Biol. Chem. 6:271(36):21985-21992 
(1996). 

The studies described in this example tested activity of a polypeptide of the 
30 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 
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Example 39: Stimulation of Endothelial Migration 

This example will be used to explore the possibility that a polypeptide of the 
invention may stimulate lymphatic endothelial cell migration. 
5 Endothelial cell migration assays are performed using a 48 well microchemotaxis 

chamber (Neuroprobe Inc., Cabin John, MD; Falk, W., et al., J. Immunological Methods 
1980;33:239-247). Polyvinylpyrrolidone-free polycarbonate filters with a pore size of 8 
urn (Nucleopore Corp. Cambridge, MA) are coated with 0. 1% gelatin for at least 6 hours 
at room temperature and dried under sterile air. Test substances are diluted to appropriate 

10 concentrations in M199 supplemented with 0.25% bovine serum albumin (BSA), and 25 
ul of the final dilution is placed in the lower chamber of the modified Boyden apparatus. 
Subconfluent, early passage (2-6) HUVEC or BMEC cultures are washed and trypsinized 
for the minimum time required to achieve cell detachment. After placing the filter 
between lower and upper chamber, 2.5 x 10 5 cells suspended in 50 ul Ml 99 containing 1% 

15 FBS are seeded in the upper compartment. The apparatus is then incubated for 5 hours at 
37°C in a humidified chamber with 5% C02 to allow cell migration. After the incubation 
period, the filter is removed and the upper side of the filter with the non-migrated cells is 
scraped with a rubber policeman. The filters are fixed with methanol and stained with a 
Giemsa solution (Diff-Quick, Baxter, McGraw Park, IL). Migration is quantified by 

20 counting cells of three random high-power fields (40x) in each well, and all groups are 
performed in quadruplicate. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

25 invention. 

Example 40: Stimulation of Nitric Oxide Production by Endothelial Cells 

Nitric oxide released by the vascular endothelium is believed to be a mediator of 
vascular endothelium relaxation. Thus, activity of a polypeptide of the invention can be 
30 assayed by determining nitric oxide production by endothelial cells in response to the 
polypeptide. 
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Nitric oxide is measured in 96-well plates of confluent microvascular endothelial 
cells after 24 hours starvation and a subsequent 4 hr exposure to various levels of a 
positive control (such as VEGF-1) and the polypeptide of the invention. Nitric oxide in 
the medium is determined by use of the Griess reagent to measure total nitrite after 
5 reduction of nitric oxide-derived nitrate by nitrate reductase. The effect of the polypeptide 
of the invention on nitric oxide release is examined on HUVEC. 

Briefly, NO release from cultured HUVEC monolayer is measured with a NO- 
specif jc polarographic electrode connected to a NO meter (Iso-NO, World Precision 
Instruments Inc.) (1049). Calibration of the NO elements is performed according to the 

10 following equation: 

2 KNO. + 2 KI + 2 H 2 S0 4 6 2 NO + I 2 + 2 H 2 0 + 2 K 2 S0 4 
The standard calibration curve is obtained by adding graded concentrations of 
KNO : (0, 5, 10, 25, 50, 100, 250, and 500 nmol/L) into the calibration solution containing 
KI and H 2 S0 4 . The specificity of the lso-NO electrode to NO is previously determined by 

15 measurement of NO from authentic NO gas (1050). The culture medium is removed and 
HUVECs are washed twice with Dulbecco's phosphate buffered saline. The cells are then 
bathed in 5 ml of filtered Krebs-Henseleit solution in 6-weIl plates, and the cell plates are 
kept on a slide warmer (Lab Line Instruments Inc.) To maintain the temperature at 37°C. 
The NO sensor probe is inserted vertically into the wells, keeping the tip of the electrode 2 

20 mm under the surface of the solution, before addition of the different conditions. 
S-nitroso acetyl penicillamin (SNAP) is used as a positive control. The amount of 
released NO is expressed as picomoles per lxlO 6 endothelial cells. All values reported are 
means of four to six measurements in each group (number of cell culture wells). See, 
Leak et al. Biochem. and Biophys. Res. Comm. 277:96-105 (1995). 

25 The studies described in this example tested activity of polypeptides of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 
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Example 41: Effect of Polypepides of the Invention on Cord Formation in 
An g io genesis 

Another step in angiogenesis is cord formation, marked by differentiation of 
endothelial cells. This bioassay measures the ability of microvascular endothelial cells to 
5 form capillary-like structures (hollow structures) when cultured in vitro. 

CADMEC (microvascular endothelial cells) are purchased from Cell Applications, 
Inc. as proliferating (passage 2) cells and are cultured in Cell Applications' CADMEC 
Growth Medium and used at passage 5. For the in vitro angiogenesis assay, the wells of a 
48-well cell culture plate are coated with Cell Applications' Attachment Factor Medium 
10 (200 ml/well) for 30 min. at 37°C. CADMEC are seeded onto the coated wells at 7,500 
cells/well and cultured overnight in Growth Medium. The Growth Medium is then 
replaced with 300 mg Cell Applications' Chord Formation Medium containing control 
buffer or a polypeptide of the invention (0. 1 to 100 ng/ml) and the cells are cultured for an 
additional 48 hr. The numbers and lengths of the capillary-like chords are quantitated 
15 through use of the Boeckeler VIA- 170 video image analyzer. All assays are done in 
triplicate. 

Commercial (R&D) VEGF (50 ng/ml) is used as a positive control, b-esteradiol (1 
ng/ml) is used as a negative control. The appropriate buffer (without protein) is also 
utilized as a control. 

20 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

25 Example 42: Angioge nic Effect on Chick Chorioallantoic Membrane 

Chick chorioallantoic membrane (CAM) is a well-established system to examine 
angiogenesis. Blood vessel formation on CAM is easily visible and quantifiable. The 
ability of polypeptides of the invention to stimulate angiogenesis in CAM can be 
examined. 

30 Fertilized eggs of the White Leghorn chick (Callus gallus) and the Japanese qual 

(Commix coturnix) are incubated at 37.8°C and 80% humidity. Differentiated CAM of 
16-day-old chick and 13-day-old qual embryos is studied with the following methods. 
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On Day 4 of development, a window is made into the egg shell of chick eggs. The 
embryos are checked for normal development and the eggs sealed with cellotape. They 
are further incubated until Day 13. Thermanox coverslips (Nunc, Naperville, IL) are cut 
into disks of about 5 mm in diameter. Sterile and salt-free growth factors are dissolved in 
5 distilled water and about 3.3 mg/ 5 ml are pipetted on the disks. After air-drying, the 
inverted disks are applied on CAM. After 3 days, the specimens are fixed in 3% 
glutaraldehyde and 2% formaldehyde and rinsed in 0.12 M sodium cacodylate buffer. 
They are photographed with a stereo microscope [Wild M8] and embedded for semi- and 
ultrathin sectioning as described above. Controls are performed with carrier disks alone. 
10 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

15 Example 43: Ang io genesis Assay Using a Matrigel Implant in Mouse 

In vivo angiogenesis assay of a polypeptide of the invention measures the ability of 
an existing capillary network to form new vessels in an implanted capsule of murine 
extracellular matrix material (Matrigel). The protein is mixed with the liquid Matrigel at 4 
degree C and the mixture is then injected subcutaneously in mice where it solidifies. After 

20 7 days, the solid "plug" of Matrigel is removed and examined for the presence of new 
blood vessels. Matrigel is purchased from Becton Dickinson Labware/Collaborative 
Biomedical Products. 

When thawed at 4 degree C the Matrigel material is a liquid. The Matrigel is 
mixed with a polypeptide of the invention at 150 ng/ml at 4 degrees C and drawn into cold 

25 3 ml syringes. Female C57B1/6 mice approximately 8 weeks old are injected with the 
mixture of Matrigel and experimental protein at 2 sites at the midventral aspect of the 
abdomen (0.5 ml/site). After 7 days, the mice are sacrificed by cervical dislocation, the 
Matrigel plugs are removed and cleaned (i.e., all clinging membranes and fibrous tissue is 
removed). Replicate whole plugs are fixed in neutral buffered 10% formaldehyde, 

30 embedded in paraffin and used to produce sections for histological examination after 

staining with Masson's Trichrome. Cross sections from 3 different regions of each plug 



WO 00/56755 



306 



PCT/USOO/06830 



are processed. Selected sections are stained for the presence of vWF. The positive control 
for this assay is bovine basic FGF (150 ng/ml). Matrigel alone is used to determine basal 
levels of angiogenesis. 

The studies described in this example tested activity of a polypeptide of the 
5 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 44: Rescue of Ischemia in Rabbit Lower Limb Model 

10 To study the in vivo effects of polynucleotides and polypeptides of the invention 

on ischemia, a rabbit hindlimb ischemia model is created by surgical removal of one 
femoral arteries as described previously (Takeshita et al.\ Am J. Pathol 147: 1 649- 1 660 
(1995)). The excision of the femoral artery results in retrograde propagation of thrombus 
and occlusion of the external iliac artery. Consequently, blood flow to the ischemic limb 

15 is dependent upon collateral vessels originating from the internal iliac artery (Takeshitae/ 
al Am J. Pathol 747:1649-1660 (1995)). An interval of 10 days is allowed for post- 
operative recovery of rabbits and development of endogenous collateral vessels. At 10 
day post-operatively (day 0), after performing a baseline angiogram, the internal iliac 
artery of the ischemic limb is transfected with 500 mg naked expression plasmid 

20 containing a polynucleotide of the invention by arterial gene transfer technology using a 
hydrogel-coated balloon catheter as described (Riessen et al. Hum Gene Then 4:749-758 
(1993); Leclerc et al. J. Clin. Invest, 90: 936-944 (1992)). When a polypeptide of the 
invention is used in the treatment, a single bolus of 500 mg polypeptide of the invention or 
control is delivered into the internal iliac artery of the ischemic limb over a period of 1 

25 min. through an infusion catheter. On day 30, various parameters are measured in these 

rabbits: (a) BP ratio - The blood pressure ratio of systolic pressure of the ischemic limb to 
that of normal limb; (b) Blood Flow and Flow Reserve - Resting FL: the blood flow 
during undilated condition and Max FL: the blood flow during fully dilated condition (also 
an indirect measure of the blood vessel amount) and Flow Reserve is reflected by the ratio 

30 of max FL: resting FL; (c) Angiographic Score - This is measured by the angiogram of 

collateral vessels. A score is determined by the percentage of circles in an overlaying grid 
that with crossing opacified arteries divided by the total number m the rabbit thigh; (d) 
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Capillary density - The number of collateral capillaries determined in light microscopic 
sections taken from hindlimbs. 

The studies described in this example tested activity of polynucleotides and 
polypeptides of the invention. However, one skilled in the art could easily modify the 
5 exemplified studies to test the agonists, and/or antagonists of the invention. 

Example 45: Effect of Polypeptides of the Invention on Vasodilation 

Since dilation of vascular endothelium is important in reducing blood pressure, the 
ability of polypeptides of the invention to affect the blood pressure in spontaneously 

10 hypertensive rats (SHR) is examined. Increasing doses (0, 10, 30, 100, 300 ? and 900 
mg/kg) of the polypeptides of the invention are administered to 13-14 week old 
spontaneously hypertensive rats (SHR). Data are expressed as the mean +/- SEM. 
Statistical analysis are performed with a paired t-test and statistical significance is defined 
as p<0.05 vs. the response to buffer alone. 

15 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 46: Rat Ischemic Skin Flap Model 

The evaluation parameters include skin blood flow, skin temperature, and factor 
VIII immunohistochemistry or endothelial alkaline phosphatase reaction. Expression of 
polypeptides of the invention, during the skin ischemia, is studied using in situ 
hybridization. 

The study in this model is divided into three parts as follows: 

a) Ischemic skin 

b) Ischemic skin wounds 

c) Normal wounds 
The experimental protocol includes: 

a) Raising a 3x4 cm, single pedicle full-thickness random skin flap (myocutaneous 
flap over the lower back of the animal). 

b) An excisional wounding (4-6 mm in diameter) in the ischemic skin (skin-flap). 



20 
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c) Topical treatment with a polypeptide of the invention of the excisional wounds 
(day 0, 1, 2, 3, 4 post-wounding) at the following various dosage ranges: lmg to 100 mg. 

d) Harvesting the wound tissues at day 3, 5, 7, 10, 14 and 21 post-wounding for 
histological, immunohistochemical, and in situ studies. 

5 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

10 Example 47: Peripheral Arterial Disease Model 

■ Angiogenic therapy using a polypeptide of the invention is a novel therapeutic 
strategy to obtain restoration of blood flow around the ischemia in case of peripheral 
arterial diseases. The experimental protocol includes: 
15 a) One side of the femoral artery is ligated to create ischemic muscle of 

the hindlimb, the other side of hindlimb serves as a control. 

b) a polypeptide of the invention, in a dosage range of 20 mg - 500 mg, is 
delivered intravenously and/or intramuscularly 3 times (perhaps more) per week for 2-3 
weeks. 

20 c) The ischemic muscle tissue is collected after ligation of the femoral 

artery at 1, 2, and 3 weeks for the analysis of expression of a polypeptide of the invention 
and histology. Biopsy is also performed on the other side of normal muscle of the 
contralateral hindlimb. 

The studies described in this example tested activity of a polypeptide of the 

25 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 48: Ischemic Myocardial Disease Model 
30 A polypeptide of the invention is evaluated as a potent mitogen capable of 

stimulating the development of collateral vessels, and restructuring new vessels after 



WO 00/56755 PCT/US 00/06830 

309 

coronary artery occlusion. Alteration of expression of the polypeptide is investigated in 
situ. The experimental protocol includes: 

a) The heart is exposed through a left-side thoracotomy in the rat. Immediately, 
the left coronary artery is occluded with a thin suture (6-0) and the thorax is closed. 
5 b) a polypeptide of the invention, in a dosage range of 20 mg - 500 mg, is 

delivered intravenously and/or intramuscularly 3 times (perhaps more) per week for 2-4 
weeks. 

c) Thirty days after the surgery, the heart is removed and cross-sectioned 
for morphometric and in situ analyzes. 
10 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

15 Example 49: Rat Corneal Wound Healing Model 

This animal model shows the effect of a polypeptide of the invention on 
neovascularization. The experimental protocol includes: 

a) Making a 1-1.5 mm long incision from the center of cornea into the stromal 

layer. 

20 b) Inserting a spatula below the lip of the incision facing the outer corner of 

the eye. 

c) Making a pocket (its base is 1-1.5 mm form the edge of the eye). 

d) Positioning a pellet, containing 50ng- 5ug of a polypeptide of the invention, 
within the pocket. 

25 e) Treatment with a polypeptide of the invention can also be applied topically 

to the corneal wounds in a dosage range of 20mg - 500mg (daily treatment for five days). 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

30 invention. 
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Example 50: Diabetic Mouse and Glucocorticoid-Impaired Wound Healing 
Models 

A. Diabetic db+/db+ Mouse Model 

To demonstrate that a polypeptide of the invention accelerates the healing process, 
5 the genetically diabetic mouse model of wound healing is used. The full thickness wound 
healing model in the db+/db+ mouse is a well characterized, clinically relevant and 
reproducible model of impaired wound healing. Healing of the diabetic wound is 
dependent on formation of granulation tissue and re-epithelialization rather than 
contraction (Gartner, M.H. et ai, J. Surg. Res. 52:389 (1992); Greenhalgh, D.G. et al, 

10 Am. J. Pathol. 1 56:1235 (1990)). 

The diabetic animals have many of the characteristic features observed in Type II 
diabetes mellitus. Homozygous (db+/db+) mice are obese in comparison to their normal 
heterozygous (db+/+m) littermates. Mutant diabetic (db+/db+) mice have a single 
autosomal recessive mutation on chromosome 4 (db+) (Coleman et al Proc. Natl. Acad. 

15 Sci. USA 77:283-293 (1982)). Animals show polyphagia, polydipsia and polyuria. 

Mutant diabetic mice (db+/db+) have elevated blood glucose, increased or normal insulin 
levels, and suppressed cell-mediated immunity (Mandel et al, J. Immunol 720:1375 
(1978); Debray-Sachs, M. et al, Clin. Exp. Immunol 57(7): 1-7 (1983); Leiter et al. Am. 
J. of Pathol 7 74:46-55 (1985)). Peripheral neuropathy, myocardial complications, and 

20 microvascular lesions, basement membrane thickening and glomerular filtration 

abnormalities have been described in these animals (Norido, F. et al, Exp. Neurol 
83(2):22l-232 (1984); Robertson et al. Diabetes 29(1 J:60-67 (1980); Giacomelli et al, 
Lab Invest. 40(4):460-473 (1979); Coleman, D.L., Diabetes 31 (Suppl):\-6 (1982)). These 
homozygous diabetic mice develop hyperglycemia that is resistant to insulin analogous to 

25 human type II diabetes (Mandel etal, J. Immunol 720:1375-1377 (1978)). 

The characteristics observed in these animals suggests that healing in this model 
may be similar to the healing observed in human diabetes (Greenhalgh, et al, Am. J. of 
Pathol 736:1235-1246(1990)). 

Genetically diabetic female C57BL/KsJ (db+/db+) mice and their non-diabetic 

30 (db+/+m) heterozygous littermates are used in this study (Jackson Laboratories). The 

animals are purchased at 6 weeks of age and are 8 weeks old at the beginning of the study. 
Animals are individually housed and received food and water ad libitum. All 
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manipulations are performed using aseptic techniques. The experiments are conducted 
according to the rules and guidelines of Human Genome Sciences, Inc. Institutional 
Animal Care and Use Committee and the Guidelines for the Care and Use of Laboratory 
Animals. 

5 Wounding protocol is performed according to previously reported methods 

(Tsuboi, R. and Rifkin, D.B., J. Exp. Med. 772:245-251 (1990)). Briefly, on the day of 
wounding, animals are anesthetized with an intraperitoneal injection of Avertin (0.01 
mg/mL), 2,2,2-tribromoethanol and 2-methyl-2-butanol dissolved in deionized water. The 
dorsal region of the animal is shaved and the skin washed with 70% ethanol solution and 

10 iodine. The surgical area is dried with sterile gauze prior to wounding. An 8 mm full- 
thickness wound is then created using a Keyes tissue punch. Immediately following 
wounding, the surrounding skin is gently stretched to eliminate wound expansion. The 
wounds are left open for the duration of the experiment. Application of the treatment is 
given topically for 5 consecutive days commencing on the day of wounding. Prior to 

15 treatment, wounds are gently cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
surgery and at two day intervals thereafter. Wound closure is determined by daily 
measurement on days 1-5 and on day 8. Wounds are measured horizontally and vertically 
using a calibrated Jameson caliper. Wounds are considered healed if granulation tissue is 

20 no longer visible and the wound is covered by a continuous epithelium. 

A polypeptide of the invention is administered using at a range different doses, 
from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 

25 pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
histology and irnmunohistochemistry. Tissue specimens are placed in 10% neutral 
buffered formalin in tissue cassettes between biopsy sponges for further processing. 

Three groups of 10 animals each (5 diabetic and 5 non-diabetic controls) are 
evaluated: I ) Vehicle placebo control, 2) untreated group, and 3) treated group. 

30 Wound closure is analyzed by measuring the area in the vertical and horizontal 

axis and obtaining the total square area of the wound. Contraction is then estimated by 
establishing the differences between the initial wound area (day 0) and that of post 
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treatment (day 8). The wound area on day 1 is 64mm 2 , the corresponding size of the 
dermal punch. Calculations are made using the following formula: 

[Open area on day 8] - [Open area on day 1] / [Open area on day 1] 

5 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 
sectioned perpendicular to the wound surface (5mm) and cut using a Reichert-Jung 
microtome. Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of 
bisected wounds. Histologic examination of the wounds are used to assess whether the 

10 healing process and the morphologic appearance of the repaired skin is altered by 

treatment with a polypeptide of the invention. This assessment included verification of 
the presence of cell accumulation, inflammatory cells, capillaries, fibroblasts, re- 
epithelialization and epidermal maturity (Greenhalgh, D.G, et aL, Am. J. Pathol. 136:1235 
(1990)). A calibrated lens micrometer is used by a blinded observer. 

15 Tissue sections are also stained immunohistochemically with a polyclonal rabbit 

anti-human keratin antibody using ABC Elite detection system. Human skin is used as a 
positive tissue control while non-immune IgG is used as a negative control. Keratinocyte 
growth is determined by evaluating the extent of reepithelialization of the wound using a 
calibrated lens micrometer. 

20 Proliferating cell nuclear antigen/cyclin (PCNA) in skin specimens is demonstrated 

by using anti-PCNA antibody (1:50) with an ABC Elite detection system. Human colon 
cancer can serve as a positive tissue control and human brain tissue can be used as a 
negative tissue control. Each specimen includes a section with omission of the primary 
antibody and substitution with non-immune mouse IgG. Ranking of these sections is 

25 based on the extent of proliferation on a scale of 0-8, the lower side of the scale reflecting 
slight proliferation to the higher side reflecting intense proliferation. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 



30 



B. Steroid Impaired Rat Model 

The inhibition of wound healing by steroids has been well documented in various 
in vitro and in vivo systems (Wahl, Glucocorticoids and Wound healing. In: Anti- 
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Inflammatory Steroid Action: Basic and Clinical Aspects. 280-302 (1989); Wahle/ al. t J. 
Immunol. 115: 476-481 (1975); Werb et al. 9 J. Exp. Med. 747:1684-1694 (1978)). 
Glucocorticoids retard wound healing by inhibiting angiogenesis, decreasing vascular 
permeability (Ebert et al., An. Intern. Med. 57:701-705 (1952)), fibroblast proliferation, 
5 and collagen synthesis (Beck et ai, Growth Factors. 5: 295-304 (1991); Haynes et ai, 
J. Clin. Invest. 61: 703-797 (1978)) and producing a transient reduction of circulating 
monocytes (Haynes et al., J. Clin. Invest. 61: 703-797 (1978); Wahl, "Glucocorticoids and 
wound healing", In: Antiinflammatory Steroid Action: Basic and Clinical Aspects, 
Academic Press, New York, pp. 280-302 (1989)). The systemic administration of steroids 

10 to impaired wound healing is a well establish phenomenon in rats (Beck et aL y Growth 
Factors. 5: 295-304 (1991); Haynes et al., J. Clin. Invest. 61: 703-797 (1978): Wahl, 
"Glucocorticoids and wound healing", In: Antiinflammatory Steroid Action: Basic and 
Clinical Aspects, Academic Press, New York, pp. 280-302 (1989); Pierce et al., Proc. 
Natl. Acad. ScL USA 86: 2229-2233 (1989)). 

15 To demonstrate that a polypeptide of the invention can accelerate the healing 

process, the effects of multiple topical applications of the polypeptide on full thickness 
excisional skin wounds in rats in which healing has been impaired by the systemic 
administration of methylprednisolone is assessed. 

Young adult male Sprague Dawley rats weighing 250-300 g (Charles River 

20 Laboratories) are used in this example. The animals are purchased at 8 weeks of age and 
are 9 weeks old at the beginning of the study. The healing response of rats is impaired by 
the systemic administration of methylprednisolone (17mg/kg/rat intramuscularly) at the 
time of wounding. Animals are individually housed and received food and water ad 
libitum. All manipulations are performed using aseptic techniques. This study is 

25 conducted according to the rules and guidelines of Human Genome Sciences, Inc. 

Institutional Animal Care and Use Committee and the Guidelines for the Care and Use of 
Laboratory Animals. 

The wounding protocol is followed according to section A, above. On the day of 
wounding, animals are anesthetized with an intramuscular injection of ketamine (50 

30 mg/kg) and xylazine (5 mg/kg). The dorsal region of the animal is shaved and the skin 
washed with 70% ethanol and iodine solutions. The surgical area is dried with sterile 
gauze prior to wounding. An 8 mm full-thickness wound is created using a Keyes tissue 
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punch. The wounds are left open for the duration of the experiment. Applications of the 
testing materials are given topically once a day for 7 consecutive days commencing on the 
day of wounding and subsequent to methylprednisolone administration. Prior to 
treatment, wounds are gently cleansed with sterile saline and gauze sponges. 
5 Wounds are Visually examined and photographed at a fixed distance at the day of 

wounding and at the end of treatment. Wound closure is determined by daily measurement 
on days 1-5 and on day 8. Wounds are measured horizontally and vertically using a 
calibrated Jameson caliper. Wounds are considered healed if granulation tissue is no 
longer visible and the wound is covered by a continuous epithelium. 

10 The polypeptide of the invention is administered using at a range different doses, 

from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 

15 histology. Tissue specimens are placed in 10% neutral buffered formalin in tissue 
cassettes between biopsy sponges for further processing. 

Four groups of 10 animals each (5 with methylprednisolone and 5 without 
glucocorticoid) are evaluated: 1) Untreated group 2) Vehicle placebo control 3) treated 
groups. 

20 Wound closure is analyzed by measuring the area in th& vertical and horizontal 

axis and obtaining the total area of the wound. Closure is then estimated by establishing 
the differences between the initial wound area (day 0) and that of post treatment (day 8). 
The wound area on day 1 is 64mm 2 , the corresponding size of the dermal punch. 
Calculations are made using the following formula: 

25 

[Open area on day 8] - [Open area on day 1] / [Open area on day 1 ] 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 
sectioned perpendicular to the wound surface (5mm) and cut using an Olympus 
30 microtome. Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of 
bisected wounds. Histologic examination of the wounds allows assessment of whether the 
healing process and the morphologic appearance of the repaired skin is improved by 
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treatment with a polypeptide of the invention. A calibrated lens micrometer is used by a 
blinded observer to determine the distance of the wound gap. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 
5 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

10 Example 51: Lvmphadema Animal Model 

The purpose of this experimental approach is to create an appropriate and 
consistent lymphedema model for testing the therapeutic effects of a polypeptide of the 
invention in lymphangiogenesis and re-establishment of the lymphatic circulatory system 
in the rat hind limb. Effectiveness is measured by swelling volume of the affected limb, 

15 quantification of the amount of lymphatic vasculature, total blood plasma protein, and 

histopathology. Acute lymphedema is observed for 7-10 days. Perhaps more importantly, 
the chronic progress of the edema is followed for up to 3-4 weeks. 

Prior to beginning surgery, blood sample is drawn for protein concentration 
analysis. Male rats weighing approximately ~350g are dosed with Pentobarbital. 

20 Subsequently, the right legs are shaved from knee to hip. The shaved area is swabbed 
with gauze soaked in 70% EtOH. Blood is drawn for serum total protein testing. 
Circumference and volumetric measurements are made prior to injecting dye into paws 
after marking 2 measurement levels (0.5 cm above heel, at mid-pt of dorsal paw). The 
intradermal dorsum of both right and left paws are injected with 0.05 ml of 1% Evan's 

25 Blue. Circumference and volumetric measurements are then made following injection of 
dye into paws. 

Using the knee joint as a landmark, a mid-leg inguinal incision is made 
circumferentially allowing the femoral vessels to be located. Forceps and hemostats are 
used to dissect and separate the skin flaps. After locating the femoral vessels, the 
30 lymphatic vessel that runs along side and underneath the vessel(s) is located. The main 
lymphatic vessels in this area are then electrically coagulated suture ligated. 



WO 00/56755 



316 



PCT/US00/06830 



Using a microscope, muscles in back of the leg (near the semitendinosis and 
adductors) are bluntly dissected. The popliteal lymph node is then located. The 2 
proximal and 2 distal lymphatic vessels and distal blood supply of the popliteal node are 
then and ligated by suturing. The popliteal lymph node, and any accompanying adipose 
5 tissue, is then removed by cutting connective tissues. 

Care is taken to control any mild bleeding resulting from this procedure. After 
lymphatics are occluded, the skin flaps are sealed by using liquid skin (Vetbond) (AJ 
Buck). The separated skin edges are sealed to the underlying muscle tissue while leaving 
a gap of -0.5 cm around the leg. Skin also may be anchored by suturing to underlying 
1 0 muscle when necessary. 

To avoid infection, animals are housed individually with mesh (no bedding). 
Recovering animals are checked daily through the optimal edematous peak, which 
typically occurred by day 5-7. The plateau edematous peak are then observed. To 
evaluate the intensity of the lymphedema, the circumference and volumes of 2 designated 
1 5 places on each paw before operation and daily for 7 days are measured. The effect plasma 
proteins on lymphedema is determined and whether protein analysis is a useful testing 
perimeter is also investigated. The weights of both control and edematous limbs are 
evaluated at 2 places. Analysis is performed in a blind manner. 

Circumference Measurements: Under brief gas anesthetic to prevent limb 
20 movement, a cloth tape is used to measure limb circumference. Measurements are done at 
the ankle bone and dorsal paw by 2 different people then those 2 readings are averaged. 
Readings are taken from both control and edematous limbs. 

Volumetric Measurements: On the day of surgery, animals are anesthetized with 
Pentobarbital and are tested prior to surgery. For daily volumetrics animals are under 
25 brief halothane anesthetic (rapid immobilization and quick recovery), both legs are shaved 
and equally marked using waterproof marker on legs. Legs are first dipped in water, then 
dipped into instrument to each marked level then measured by Buxco edema 
software(Chen/Victor). Data is recorded by one person, while the other is dipping the 
limb to marked area. 

30 Blood-plasma protein measurements: Blood is drawn, spun, and serum separated 

prior to surgery and then at conclusion for total protein and Ca2+ comparison. 
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Limb Weight Comparison: After drawing blood, the animal is prepared for tissue 
collection. The limbs are amputated using a quillitine, then both experimental and control 
legs are cut at the ligature and weighed. A second weighing is done as the tibio-cacaneal 
joint is disarticulated and the foot is weighed. 
5 Histological Preparations: The transverse muscle located behind the knee 

(popliteal) area is dissected and arranged in a metal mold, filled with freezeGel, dipped 
into cold methylbutane, placed into labeled sample bags at - 80EC until sectioning. Upon 
sectioning, the muscle is observed under fluorescent microscopy for lymphatics.. 

The studies described in this example tested activity of a polypeptide of the 
10 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 52: Suppressio n of TNF alpha-induced adhesion molecule expression 
15 bv a Polypeptide of the Invention 

The recruitment of lymphocytes to areas of inflammation and angiogenesis 
involves specific receptor-ligand interactions between cell surface adhesion molecules 
(CAMs) on lymphocytes and the vascular endothelium. The adhesion process, in both 
normal and pathological settings, follows a multi-step cascade that involves intercellular 

20 adhesion molecule- 1 (ICAM- 1 ), vascular cell adhesion molecule- 1 ( VCAM- 1 ), and 

endothelial leukocyte adhesion molecule- 1 (E-selectin) expression on endothelial cells 
(EC). The expression of these molecules and others on the vascular endothelium 
determines the efficiency with which leukocytes may adhere to the local vasculature and 
extravasate into the local tissue during the development of an inflammatory response. The 

25 local concentration of cytokines and growth factor participate in the modulation of the 
expression of these CAMs. 

Tumor necrosis factor alpha (TNF-a), a potent proinflammatory cytokine, is a 
stimulator of all three CAMs on endothelial cells and may be involved in a wide variety of 
inflammatory responses, often resulting in a pathological outcome. 

30 The potential of a polypeptide of the invention to mediate a suppression of TNF-a 

induced CAM expression can be examined. A modified ELISA assay which uses ECs as a 
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solid phase absorbent is employed to measure the amount of CAM expression on TNF-a 
treated ECs when co-stimulated with a member of the FGF family of proteins. 

To perform the experiment, human umbilical vein endothelial cell (HUVEC) 
cultures are obtained from pooled cord harvests and maintained in growth medium (EGM- 
5 2; Clonetics, San Diego, CA) supplemented with 10% FCS and 1% 

penicillin/streptomycin in a 37 degree C humidified incubator containing 5% CCb. 
HUVECs are seeded in 96- well plates at concentrations of 1 x 10 4 cells/well in EGM 
medium at 37 degree C for 18-24 hrs or until confluent. The monolayers are subsequently 
washed 3 times with a serum-free solution of RPMI-1640 supplemented with 100 U/ml 
10 penicillin and 100 mg/ml streptomycin, and treated with a given cytokine and/or growth 
factor(s) for 24 h at 37 degree C. Following incubation, the cells are then evaluated for 
CAM expression. 

Human Umbilical Vein Endothelial cells (HUVECs) are grown in a standard 96 
well plate to confluence. Growth medium is removed from the cells and replaced with 90 

15 ul of 199 Medium (10% FBS). Samples for testing and positive or negative controls are 
added to the plate in triplicate (in 10 ul volumes). Plates are incubated at 37 degree C for 
either 5 h (selectin and integrin expression) or 24 h (integrin expression only). Plates are 
aspirated to remove medium and 100 jj! of 0.1% paraformaldehyde- PBS( with Ca++ and 
Mg++) is added to each well. Plates are held at 4°C for 30 min. 

20 Fixative is then removed from the wells and wells are washed IX with 

PBS(+Ca,Mg)+0.5% BSA and drained. Do not allow the wells to dry. Add 10 |al of 
diluted primary antibody to the test and control wells. Anti-ICAM-l-Biotin, Anti-VCAM- 
1-Biotin and Anti-E-selectin-Biotin are used at a concentration of 10 |ug/ml (1:10 dilution 
of 0. 1 mg/ml stock antibody). Cells are incubated at 37°C for 30 min. in a humidified 

25 environment. Wells are washed X3 with PBS(+Ca,Mg)+0.5% BSA. 

Then add 20 |jl of diluted ExtrAvidin-Alkaline Phosphotase (1:5,000 dilution) to 
each well and incubated at 37°C for 30 min. Wells are washed X3 with 
PBS(+Ca,Mg)+0.5% BSA. 1 tablet of p-NitrophenoI Phosphate pNPP is dissolved in 5 ml 
of glycine buffer (pH 10.4). 100 pi of pNPP substrate in glycine buffer is added to each 

30 test well. Standard wells in triplicate are prepared from the working dilution of the 

ExtrAvidin-Alkaline Phosphotase in glycine buffer: 1:5,000 (10°) > 10 05 > 10"' > 10* 1 \5 
\sl of each dilution is added to triplicate wells and the resulting AP content in each well is 
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5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 100 pi of pNNP reagent must then be added to each of 
the standard wells. The plate must be incubated at 37°C for 4h. A volume of 50 jul of 3M 
NaOH is added to all wells. The results are quantified on a plate reader at 405 nm. The 
background subtraction option is used on blank wells filled with glycine buffer only. The 
5 template is set up to indicate the concentration of AP-conjugate in each standard well [ 
5.50 ng; 1 .74 ng; 0.55 ng; 0. 1 8 ng]. Results are indicated as amount of bound AP- 
conjugate in each sample. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
10 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

It will be clear that the invention may be practiced otherwise than as 
particularly described in the foregoing description and examples. Numerous 
modifications and variations of the present invention are possible in light of the above 
15 teachings and, therefore, are within the scope of the appended claims. 

The entire disclosure of each document cited (including patents, patent 
applications, journal articles, abstracts, laboratory manuals, books, or other 
disclosures) in the Background of the Invention, Detailed Description, and Examples 
is hereby incorporated herein by reference. Further, the hard copy of the sequence 
20 listing submitted herewith and the corresponding computer readable form are both 
incorporated herein by reference in their entireties. 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRule \3bis) 



A. The indications made below relate to the microorganism referred 10 in the description 

on page 12. * line N^A 

B. IDENTIFICATION OFDEPOSIT Further deposits are identified on an additional sheet | | 
Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Date of deposit 

26 April 1999 


Accession Number 

203960 


C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet | | 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not/or all designated States) 

Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specif)- the general nanu -eqfthe indications e.g.. "Accession 
Number of Deposit") 



For recci vine Office use on I v 



| J This sheet was received with the international application 



Authorized officer 



For International Bureau use oniv 



[ | This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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ATCC Deposit No.: 203960 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 203960 



DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the. 
Netherlands, whichever of the two dates occurs earlier. 



BM5POCID' <WO 0056755*' I > 



WO 00/56755 



323 



PCT/USOO/06830 



What Is Claimed Is: 

1. An isolated nucleic acid molecule comprising a polynucleotide having 
a nucleotide sequence at least 95% identical to a sequence selected from the group 
5 consisting of: 

(a) a polynucleotide fragment of SEQ ID NO:X or a polynucleotide fragment 
of the cDNA sequence included in ATCC Deposit No:Z, which is hybridizable to 
SEQ ID NO:X; 

(b) a polynucleotide encoding a polypeptide fragment of SEQ ID NO:Y or a 
10 polypeptide fragment encoded by the cDNA sequence included in ATCC Deposit 

No:Z, which is hybridizable to SEQ ID NO:X; 

(c) a polynucleotide encoding a polypeptide domain of SEQ ID NO: Y or a 
polypeptide domain encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; . 

15 (d) a polynucleotide encoding a polypeptide epitope of SEQ ID NO:Y or a 

polypeptide epitope encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

(e) a polynucleotide encoding a polypeptide of SEQ ID NO: Y or the cDNA 
sequence included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X ? 

20 having biological activity; 

(f) a polynucleotide which is a variant of SEQ ID NO:X; 

(g) a polynucleotide which is an allelic variant of SEQ ID NO:X; 

(h) a polynucleotide which encodes a species homologue of the SEQ ID 

NO:Y; 

25 (i) a polynucleotide capable of hybridizing under stringent conditions to any 

one of the polynucleotides specified in (a)-(h), wherein said polynucleotide does not 
hybridize under stringent conditions to a nucleic acid molecule having a nucleotide 
sequence of only A residues or of only T residues. 
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2. The isolated nucleic acid molecule of claim 1 ? wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding a secreted 
protein. 

5 3. The isolated nucleic acid molecule of claim 1 , wherein the 

polynucleotide fragment comprises a nucleotide sequence encoding the sequence 
identified as SEQ ID NO: Y or the polypeptide encoded by the cDNA sequence 
included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X. 

10 4. The isolated nucleic acid molecule of claim 1, wherein the 

polynucleotide fragment comprises the entire nucleotide sequence of SEQ ID NO:X 
or the cDNA sequence included in ATCC Deposit No:Z, which is hybridizable to 
SEQ ID NO:X. 

15 5. The isolated nucleic acid molecule of claim 2, wherein the nucleotide 

sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 

6. The isolated nucleic acid molecule of claim 3, wherein the nucleotide 
20 sequence comprises sequential nucleotide deletions from either the C-terminus or the 

N-terminus. 

7. A recombinant vector comprising the isolated nucleic acid molecule of 
claim 1. 

25 

8. A method of making a recombinant host cell comprising the isolated 
nucleic acid molecule of claim 1. 



30 



9. A recombinant host cell produced by the method of claim 8. 

10. The recombinant host cell of claim 9 comprising vector sequences. 
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11. An isolated polypeptide comprising an amino acid sequence at least 
95% identical to a sequence selected from the group consisting of: 

(a) a polypeptide fragment of SEQ ID NO:Y or the encoded sequence 
included in ATCC Deposit No:Z; 
5 (b) a polypeptide fragment of SEQ ID NO: Y or the encoded sequence 

included in ATCC Deposit No:Z, having biological activity; 

(c) a polypeptide domain of SEQ ID NO:Y or the encoded sequence included 
in ATCC Deposit No:Z; 

(d) a polypeptide epitope of SEQ ID NO: Y or the encoded sequence included 
10 in ATCC Deposit No:Z; 

(e) a secreted form of SEQ ID NO: Y or the encoded sequence included in 
ATCC Deposit No:Z; 

(f) a full length protein of SEQ ID NO:Y or the encoded sequence included in 
ATCC Deposit No:Z; 

15 (g) a variant of SEQ ID NO:Y; 

(h) an allelic variant of SEQ ID NO: Y; or 

(i) a species homologue of the SEQ ID NO:Y. 

12. The isolated polypeptide of claim 1 1, wherein the secreted form or the 
full length protein comprises sequential amino acid deletions from either the C- 

20 terminus or the N-terminus. 

13. An isolated antibody that binds specifically to the isolated polypeptide 
of claim 11. 

25 14. A recombinant host cell that expresses the isolated polypeptide of 

claim 1 1. 

15. A method of making an isolated polypeptide comprising: 

(a) culturing the recombinant host cell of claim 14 under conditions such that 
30 said polypeptide is expressed; and 

(b) recovering said polypeptide. 
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16. The polypeptide produced by claim 15. 

17. A method for preventing, treating, or ameliorating a medical condition, 
comprising administering to a mammalian subject a therapeutically effective amount 

5 of the polypeptide of claim 1 1 or the polynucleotide of claim 1. 

18. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or absence "of a mutation in the polynucleotide of 
10 claim 1; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or absence of said mutation. 

19. A method of diagnosing a pathological condition or a susceptibility to 
15 a pathological condition in a subject comprising: 

(a) determining the presence or amount of expression of the polypeptide of 
claim 1 1 in a biological sample; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or amount of expression of the polypeptide. 

20 

20. A method for identifying a binding partner to the polypeptide of claim 
1 1 comprising: 

(a) contacting the polypeptide of claim 1 1 with a binding partner; and 

(b) determining whether the binding partner effects an activity of the 
25 polypeptide. 

2 1 . The gene corresponding to the cDNA sequence of SEQ ID NO: Y. 

22. A method of identifying an activity in a biological assay, wherein the 
30 method comprises: 

(a) expressing SEQ ID NO:X in a cell; 

(b) isolating the supernatant; 
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(c) detecting an activity in a biological assay; and 

(d) identifying the protein in the supernatant having the activity. 



23. The product produced by the method of claim 20. 
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<110> Human Genome Sciences, Inc. 

<120> 49 Human Secreted Proteins 

<130> PS514PCT 

<140> Unassigned 
<141> 2000-03-16 

<150> 60/125,361 
<151> 1999-03-19 

<150> 60/169,910 
<151> 1999-12-10 

<160> 184 

<170> Patentln Ver . 2.0 



<210> 1 
<211> 733 
<212> DNA 

<213> Homo sapiens 



<400> 1 

gggatccgga gcccaaatct tctgacaaaa ctcacacatg cccaccgtgc ccagcacctg 60 

aattcgaggg tgcaccgtca gtcttcctct tccccccaaa acccaaggac accctcatga 120 

tctcccggac tcctgaggtc acatgcgtgg tggtggacgt aagccacgaa gaccctgagg 180 

tcaagttcaa ctggtacgtg gacggcgtgg aggtgcataa tgccaagaca aagccgcggg 240 

aggagcagta caacagcacg taccgtgtgg tcagcgtcct caccgtcctg caccaggact 300 

ggctgaatgg caaggagtac aagcgcaagg tctccaacaa agccctccca acccccatcg 360 

agaaaaccat ctccaaagcc aaagggcagc cccgagaacc acaggtgtac accctgcccc 420 

catcccggga tgagctgacc aagaaccagg tcagcctgac ctgcctggtc aaaggcttcc 480 

atccaagcga catcgccgtg gagtgggaga gcaatgggca gccggagaac aactacaaga 540 

ccacgcctcc cgtgctggac tccgacggct ccttcctcct ctacagcaag ctcaccgtgg 600 

acaagagcag gtggcagcag gggaacgtct tctcatgctc cgtgatgcat gaggctctgc 660 

acaaccacta cacgcagaag agcctctccc tgtctccggg taaatgagtg cgacggccgc ' 720 

gactctagag gat 7-^-3 



<210> 2 
<211> 5 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> Site 
<222> (3) 

<223> Xaa equals any of the twenty naturally ocurring L-amino acids 



<400> 2 

Trp Ser Xaa Trp Ser 
1 5 
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<210> 3 

<211> 86 

<212> DNA 

<213> Homo sapiens 

<400> 3 

gcgcctcgag atttccccga aatctagatt tccccgaaat gatttccccg aaatgatttc 60 
cccgaaatat ctgccatctc aattag 86 

<210> 4 

<211> 27 

<212> DNA 

<213> Homo sapiens 



<210> 5 

<211> 271 

<212> DNA 

<213> Homo sapiens 

<400> 5 

ctcgagattt ccccgaaatc tagatttccc cgaaatgatt tccccgaaat gatttccccg 60 

aaatatctgc catctcaatt agtcagcaac catagtcccg cccctaactc cgcccatccc 120 

gcccctaact ccgcccagtt ccgcccattc tccgccccat ggctgactaa ttttttttat 180 

ttatgcagag gccgaggccg cctcggcctc tgagctattc cagaagtagt gaggaggctt 240 

ttttggaggc ctaggctttt gcaaaaagct t 271 



<210> 6 

<211> 32 

<212> DNA 

<213> Homo sapiens 



<210> 7 

<211> 31 

<212> DNA 

<213> Homo sapiens 

<400> 7 

gcgaagcttc gcgactcccc ggatccgcct c 31 

<210> 8 

<211> 12 

<212> DNA 

<213> Homo sapiens 



<400> 4 

gcggcaagct ttttgcaaag cctaggc 



27 



<400> 6 

gcgctcgagg gatgacagcg atagaacccc gg 



32 
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<400> 8 

ggggactttc cc 12 

<210> 9 
<211> 73 
<212> DNA 

<213> Honno sapiens 
<400> 9 

gcggccccga ggggactttc ccggggactt tccggggact ttccgggact ttccatcctg 60 
ccatctcaat tag 73 



<210> 10 
<211> 256 
<212> DNA 



<400> 10 

ctcgagggga ctttcccggg gactttccgg ggactttccg ggactttcca tctgccatct 60 

caaccagtca gcaaccatag tcccgcccct aactccgccc atcccgcccc taactccgcc 120 

cagttccgcc cattctccgc cccatggctg actaattttt tttatttatg cagaggccga 180 

ggccgcctcg gcctctgagc tattccagaa gtagtgagga ggcttttttg gaggcctagg 240 

cttttgcaaa aagctt 256 



<210> 11 
<211> 1329 
<212> DNA 

<213> Homo sapiens 



<400> 11 

aatacaggcg ctgcacagcc tggcccacct gttcattaat gcactcaatt tagtactgaa 60 

tggtctttct cccagcccat tcccagccct tcctatttcc tttcctattt tttttttctc 120 

cccacacttt cttgggactc ccaccttgga aggaggaagg gctgacctgg gttctctcca 180 

gcccccaggt - gcgccgggtc accc'gtgccc cttcattatg gacctgggcc ctaccggaac 240 

ccctgcccca gttaccacaa ctcaggccgg ctggcccggg ccatgggctg cgcaaatcac 300 

cagcccccaa cccagggagg aactggcccc tcctagggag cctcttcgac ttttttagaa 360 

aaatgatctc catttctttc cagccatgat gtttagtaaa tatttttagt accgcactta 420 

gcagacagct ttccaagtgt gctttcttgc cacaaaagtg tcctggcaag agccccttat 480 

ttttaagaca tcaggaagcc agaccgcttt gagttgggag aattttgtag ctcaacatat .540 

caagtcctcg atggtatctg agctgcccac acccccacct gccaaggccc cacagagccc 600 

aaaacagaag ggggctgccc cagccagcag agcacagagt ttctggagct cccatccaca 660 

gatgcaggag ggggtactga tggtaacccc catgtggatt tgagggcagc agtccctggc 720 

ctcaccctag ccagcctggg tggctcccta gccccaagag gccaggaagg gctggaaggc 780 

agggcctgca ggtgctcccc gccctgagac ccaggcccca aatcagcaat aatgaacaaa 840 

cccttggccc agcctgggct ggtgacctgg gcaccagaga ccttgcatcc ctcctcatcc 900 

taggaggccc ctaggggtgc cccatctcag tgtcccctga actctttatt tgcctaattt 960 

atatatatat atatgagata tataaatata tataaaatag ctattttgct taaatttcta 1020 

cagtatgtaa aagtgaaaaa atgatgaaga cgggtgcacc tgtctgagtt tggccctcat 1080 

gtgagctgtg .cccttccctc tcctcatgcc cccttccagc ggcttctgcc aaccatgggg 1140 

ggctggacca ccatggccac tgacccagcc cctcagaatc ccacactcca atcctttcca 1200 

tttcagttta gtcctaaaag ttcatcacag ggtctttctt tctactccag gactggtttt 1260 
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gtttttatat atataaaaaa aaaaaaaaaa aactcgaggg ggggcccggt acgcaattcc 1320 
caaggagtt 1329 



<210> 12 

<211> 834 

<212> DNA 

<213> Homo sapiens 



<400> 12 

ggcacgagct ctcttgctga gagtccaggc ctgcctgcct gccagccaga ggtgcccctt 60 

atgcacatcc agtcctacca gcctgcttcc aggagcctag agtgggaaag gcacctgggg 120 

gagccctggt gaagggctgg acctgaccca tggaggcagg aggaagacct ggctttcttg 180 

gtttgtccgg ccctggggag cagccttccc tactcacttt ccccttgcgg caccaaatgg 240 

tcactccttc cagagcaaaa actggcactc atagcaagcc agaaccccca tccccatcct 300 

catgggtctg tggctgggtg caggccatca aaatggacac cacgagacag aagtggggac 3 60 

tgcctggcca cccagcgcct tcccacccct taagcaagca caaagaagat gaggcagaga 420 

attgtcagag ctgaaagttc ctttggttgc tcacaactca ggtatgcacc catgtggcag 480 

ccaggcagcg gagccctact agactgccag tctcatgcac ccagacctgt ggccagattg 540 

cggcctctgg ctgcctcagg cattttcctc tttgcattgg gttttcctgc actagtaact 600 

acagctgcaa cagacaccct ccacattgtg cacactggtt ttgcctttgt cctcaagagt 660 

tgatacttgg cattagcatg aaacttgtgg gtgtgggagg atggagagag aactctaaca 720 

caaaacatct tattaaaatt gtacttgaga gacaaaaaaa aaaactctgt tgtattttga 780 

cagaattatt tttattaaaa tacacatcca tgagcaaaaa aaaaaaaaaa aaaa 834 



<210> 13 

<211> 3371 

<212> DNA 

<213> Homo sapiens 



<400> 13 

aattcggcag agtgacagga acaaccgggg tacagagcca tttkttactg gagtacgggg 60 

ccaggtgcca cccttagtca ctaccaactt cctggtgaaa gaccaaggga atgcaagtcc 120 

ccgatacatc cgatgtacat cctataatat cccttgcaca tctgacatgg ctaagcaggc 180 

tcaggtgccc ctggcagcag tcatcaaacc gctggcaagg ctgcccccag aggaggcttc 240 

accgtatgtt gtggaccatg gggaacctgg ccctttgcgc tgcaaccgct gcaaagcata 300 

catgtgtccc ttcatgcagt tcatcgaagg agggaggcgt ttccagtgct gtttttgcag 360 

ctgtatcaat gatgttcccc cccagtattt tcagcacctg gatcataccg gcaaacgtgt 420 

ggatgcttat gaccgccctg agctatccct gggctcttat gaattcttgg ccactgtaga 480 

ttactgcaag aacaataagt tccccagccc tcctgccttt atcttcatga ttgacgtctc 540 

ctacaatgcc atcaggactg gtcttgttag gctcctctgt gaggagctca agtcactgtt 600 

agactttcta cctagggagg gtggggcaga agagtcagca atccgcgttg gctttgtcac 660 

ctacaacaag gtgctccact tctataatgt gaagagctca ttggcccagc cacagatgat 720 

ggttgtgtct gatgtggctg acatgtttgt gccactgctg gatggcttcc tggtcaacgt 780 

caatgagtct cgggcagtta tcaccagctt attggatcag attccagaaa tgtttgcaga 840 

cacaagggaa acagagacag tatttgtacc agttatccag gctggaatgg aggctctgaa 900 

ggctgctgag tgtgcaggga agctctttct attccataca tccctgccca ttgcagaggc 960 

cccagggaaa ctgaagaaca gagatgacag gaagctgatc aatacagaca aggagaagac 1020 

tctgttccag cctcagacag gtgcctatca gaccctggcc aaagagtgtg tggcccaagg 1080 

ctgctgtgta gatctctttc tcttccctaa ccagtatgtg gatgtggcca cactctctgt 1140 

tgtgccccag ctcactggtg gctctgtcta caaatacgct tcctttcagg tggagaacga 1200 

ccaggagcgg ttcctgagtg acctgcgtcg tgatgtccag aaggttgttg gctttgatgc 1260 

tgtgatgcgg gtccggacaa gcactggcat ccgtgctgca gatttctttg gagctttcta 1320 

catgagcaac acgacagatg tggagctggc tgggccagat ggggacaaaa cagtgactgt 13 80 
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ggagttcaag catgacgatc ggctcaatga agagagcgga ctccyctgca gtgtgccctg 1440 

ctttayacca gctgtgcagg gcagcgtcgg ctccgcatcc ataatctggc cctgaactgc 1500 

tgcacccagc cggctgatct atatcgaaac tgtgagactg acacgctcat caactacatg 1560 

gccaagtttg catatcgggg agtcctgaat agccctgtga aggctgttcg tgacacgctc 1620 

atcacccagt gtgcccagat cctggcctgt tacagaaaga actgtgctag ccccctcctg 1680 

agtgcatgaa gccactccca gtttacctga actgtgtgtt gaagagtgat gtcctgcagc 1740 

ctggagctga agtcaccact gatgaccgtg cctatgtccg acagctagtt acctccatgg 1800 

atgtgactga gaccaatgtc ttcttctacc ctcggctctt acctttgaca aagtctcccg 1860 

ttgagagtac taccgaacca ccagcagttc gagcctctga agagcgtcta agcaatgggg 1920 

atatatattt actggagaat gggctcaacc tcttcctctg ggtgggagca agcgtccaac 1980 

agggtgttgt ccagagcctt ttcagcgtct cctccttcag tcagatcacc agtgguttga 2040 

gtgttctgcc agttctggat aatccactgt ccaagaaggt tcgaggcctc attgatagct 2100 

tacgggcaca gagatcccgg tacatgaagc ttaccgtggt gaaacaggaa gacaagatgg 2160 

agatgctgtt caagcacttc ctggtggaag acaagagtct gagtggggga gcatcttatg 2220 

tggactttct ctgtcatatg cacaaggaga ttcggcagct actgagctaa agcaagtggg 2280 

taaatggcat agggcccagg ctagcttcca gaaagcaccc caggatgtca gagaaattgg 2340 

gacagtaaca tatcttatgt aagctgacct cagtctctcc ggggggaggg ggagatataa 2400 

ggagacacct tctttctggg ctcaagtatc ctgccactct gtcatgtcct gctgatggaa 2460 

ggtgcccctg ttccctcatt ctaccctctt tttcctgcta atcctgtcat aatgaatgta 2520 

gcttctcagt tcactgtata tgattcggta ttgggggttt ggaggcaccc agaccctggc 2580 

aacattatgt gtccctttgg accagtctcc caagaggaga ggggcaggca ggaaagagtg 2640 

gggatcctaa ggttactaca gggggctcag tgtcatccac aacttcctat attagggata 2700 

aaacatatag gtgcacaaga gctggggtat agcccatagg tggtggagag aaaagtggtc 2760 

agtccttctt gggcctggag gttagcagtc aagtttctct gctttcactg ctcgctcgct 2820 

ctcccctgca atgattgatg atcactccgt ggatagagag gcacactgtc agaggtgacc 2880 

ggagaactga gttgcaaaat atattaagat ctggtagagg taccagcttc ctttccagct 2940 

ggagaggccc caacactgga tggttctgta gggagcctag ggagcctggt catcaacttg 3000 

caatacctca cagagccagt tcacatccca ctctgagctc ccacgagaaa cactgcttct 3060 

ccaggcccgg ggttgttggg gagagaggca gaggcagctg gagcgccgtt ctctcctgct 3120 

gggacaccgc ttgggctttg gtattgactg agtggctgac agttatcttc caaccccaac 3180 

tggcttgggg gcaggacaag ggctaggctt gatggtggcc aggcttgcct gctccccacc 3240 

tgggatgccc ctgctctgga cctctcattt ctcttcattg gtttattttt caatgcatct 3300 

ttaatttgta aagaaataaa ataaattaag atgtaaaaaa aaaaaaaaaa aaaaaaaaaa 3360 

aaaaaaaaaa a 3 371 



<210> 14 

<211> 1094 

<212> DNA 

<213> Homo sapiens 



<400> 14 

ggcacgaggt tcttcctact ttcaaatttt aattattcta gtttctttta aagactcgtt 60 

ctctgaaatg ttttatattt tgtttatttg tttaggttcc agagttctaa atctggaaag 120 

atctacctcc atagagacgt acggctcctg ttctctagaa agtcaatgga ggttgatagc 180 

ggtgctgcat atgaactcaa atcttacact gaatcaccaa caaaccctca gttttcacca 240 

agatgttgat aaggagtgat gatttaaagt atttactcag tacccaagtt tgcaagtaaa 300 

aattagcata gaatggagtg taccaaatta acaatcagga gagtggattc tctcctgtta 360 

tcctggacca gtttttatga aaggattcct gaaatgaaat ccatatattc catgcagact 420 

ggaaaaactc atgtcctaat cctttttgta ctgttgaaac cacttcattg gacatgttgc 480 

aatagcaaaa cccccagtta gattagtgtt tacacatttt ctcagt tatt taatatttaa 540 

tgttttcctt aatacccaag tgatgtttgt ctctagtgtt ctaatgtagc acaaatccta 600 

tgtaaaatca tactatgtat ttttgacatt aatgttgaaa tcaaatatat gcacaagtct 660 

ttaattttgt gtaatgtgtt aagtgctgtt catttaagtt attgaaaatg agaataaaat 720 

gttgagcttc tttaaaagta acacactatg caagcatgtg tactttttat atctctcatg 780 



BNSDOCtD- <WO 0O56755A1 I > 



WO 00/56755 



PCT/US00/06830 



6 



tttagttttt 
gtattagcag 
atgcccattc 
actatagagt 
aagaatatgt 



tgcaatgtgg 
atagccagga 
ctttacatta 
ac tttggaaa 



ataacaccat 



aattactgtc 
caaattagta 



atccaggt tg 
ac taagctgc 
ttccttatcc 



ccaaaacagt 
gtatgctaga 
tttatattgt 



c tatctcaca 



t tcactt tec 



tagtagtcct ttaacatatt 

etttgeaagt tcagatcatc 

tctatttttc ctcaatcact 

taattttctc aaattgttaa 

aaatatattc aaaaaaaaaa 



840 
900 
'960 
1020 
1080 
1094 



aaaaaaaaaa 



aaaa 



<210> 15 
<211> 1243 
<212> DNA 

<213> Homo sapiens 
<400> 15 

ggcacgagag aacgaggaaa aaaaggaagg gagaggaaaa gaaaaaaacc taataaagga 60 

gaaagtaaag aagcaatacc tgacagcaaa agtctggaat ccagcaaaga aatcccagag 120 

caacgagaaa acaaacagca gcagaagaag cgaaaagtcc aagataaaca gaaatcggta 180 

tcagtcagca ctgtacacta gagggttcca tgagattatt gtagactcat gatgetgeta 240 

tctcaaccag atgcccagga caggtgetet agecattagg accacaaatg gacatgtcag 3 00 

ttatcgctcc gtctaaacaa cattcccagc agetgetata ttcttcatac aagcatagtt 360 

aacaacaaag agecaaaaga tcaaagaagg gatactttca gatggttgtc ttgtgtgctt 420 

etctgeattt ttaaaagaca agacattctt gtacatatta tcaataggct ataagatgta ■ 480 

acaacgaaat gatgacatct ggagaagaac atctttccta taaaaatgtg ttttcaagct - 540 

gttgttttaa gaacaaaaga tagttctgea aattcaaaga tacagtatcc cttcaaaaca 600 

aataggagtt cagggaagag aaacatcctt caaaggacag tgttgttttg acegggagat 660 

ctagagagtg ctcagaatta gggcctggca tttggaatca caggatttat catcacagaa 720 

acaactgttt taagattagt tccatcactc tcatcctgta ttttttaaga aacacaagag 780 

tgcataccag aattgaatat accatatggg attggagaaa gacaatgtgg aagaatcata 840 

gagctggaga ctacttttgt gctttacaaa actgtgaagg attgtggtcc acctggaaca 900 

ggtctccaat ctatgttagc actatgtggc tcagcctctg ttaccccttg gattatatat 960 

caacctgtaa acatgtgcct gtaacttact tccaaaaaca aaatcatact tattagaaga 1020 

aaattctgat tttatagaaa aaaaatagag caaggagaat ataacatgtt tgeaaagtea 1080 

tgtgttttct ttctcaatga gggaaaaaca attttattac ctgcttaatg gtccacctgg 1140 

aactaaaagg gatactattt tctaacaagg tatatctagt aggggagaaa gccaccacaa 12 00 

taaatatatt tgttaatagt ttttcaaaaa aaaaaaaaaa aaa 1243 



<210> 16 
<211> 818 
<212> DNA 

<213> Homo sapiens 
<400> 16 

gattttctta cctcaaagct gaagtttttc ttcctattat aattccactc tctgttataa 60 

ctgactcttt tctatttctg acccaaagcc taaaactcac atcaaaatat gctgtgaaga 120 

aaagtgataa gttttcttaa aaaccattaa atgctacctc ataaaataaa tatatatatg 180 

aaacttgaag catttataga tttctgttgt tttcttgtag tgttaacctg gatacaggtg 240 

gttttgatac atcttttctg tttgaagtag caggcttccc ctgcagtgta ggtgatggcc 300 

acctggtggc acaccacact aatgcatgga gcttctcatt tgtcttcagg attctgaaag 360 

taaagccaat gtttggatgt tatgggagct atgeatttea ttgtattgtt tcttgttaat 420 

agttttagaa aatactcttc acattatagt tcagccatca aaaaaaattc acccagaaat 480 

gaaggtacta gtattctcca tattgeagaa ategtattta gaatttgett taataagcag 540 

tgagttatag agaacaggat tatgtagtta gaaaagctaa gaaaaatggg aaacgaaaag 600 

agttaaggtt ggacttaatg gacatatggt atgggcatat atatgtattt ttaaatagta 660 

ttgctgctgt tttaactatt ttaataaata tattacaaaa tttatggcaa tttttaaatc 720 
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tttagaatta ttacctgcga atatctctta atgaatttcg ttagcttctc tttgaaaang 780 
gctttctgtg gtttttctta aaaaaaaaaa aaaaaaaa 818 



<210> 17 

<211> 847 

<212> DNA 

<213> Homo sapiens 



<400> 17 

tttttaacaa agtggtccaa gggaaaaata atgttttaag tttttatgtg cggattccag 60 

acaagcattc tctctttttg ttcttcctgc actctcctac atttctatgt tgttactaga 120 

cagtgatgtc tggttctgac ttatttatgt attttttttc catttgtttc tggcaatgca 180 

cataataaga aatacacata gcaatattct tgctgttgtt gttcataacc actgagaaaa 240 

aaaagcagca acaagtagga ataaaagaag cctcagccac agaatggcaa gaaacgttat 300 

atgtttttta gggccactct ttgcactcgt tttacagaca ggttactact tatcagctta 360 

ctgaccttgg gaagacccaa cctctgagct amcamttyct catctgtaac ctraggatcc 420 

agtgaagtca tgtaagacaa tgtagcattg tacgcttatg actagacccc agtcatgaca 480 

tgagctgctc ctgtctagaa aacagagggc tggcagggca cgtcggctca cgactgtaat 540 

ctcagcactt tgggaggccg aggcaggcgg atcatgaggt caggagttca agaccggcct 600 

ggccgacatg gtgaaccctg tctctactaa aatacaaaaw ttagctgtgt gtgatggtgc " 660 

gcgcctgtaa tcccagctac tgaggaggct gagccaggag aatcgcttga acctaggagg 720 

cggagattgc agtgagccaa gatcgcatca ctgcgctcca gcctggagac agagcgagac 780 

tccatctaaa aaaaaaaaaa agaaaaaaga aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 840 

actcgag 847 



<210> 18 

<211> 662 

<212> DNA 

<213> Homo sapiens 



<400> 18 

ggcacgagaa agccagctag ctttaagata cagtgttggg catcacatct tgacacagag 60 

caggcactct tttctttgcc cccaggtggg actaagccac cacaagcctt tcctggtgtg 120 

tgcagtgggt gatgaatgct tgcctgctca gcacccactc cctggtggac tgggtcacat 180 

tactctgact cccccttgag cttcagtcca cgtctggttc aagatgtatt gactcaaccc 240 

gaggatccag aggtgggatg tagctctggc ctggccagag gactgaggat gctgaatgcc 300 

atggctacag caactggtca gctttgggct catgtcctag tcagagccaa tgagatgtaa 360 

tgttgggata tctgctgggc tgttgggaag gggaaaggct gccctgctca tccccattcc 420 

tgatgctgag ggatctgaga aaattacttg taaaatttgg gggtgtctgg aaaaagggga 480 

gactgatgtc tctttctctc tacagacatc tgatcagcta cagagcttga ctaacctacc 540 

cagaggcaga atgatatggt ggttaaaagt gggctctggg acgagttttt gccactgtac 600 

tccagcctgg acgacagagt gagactccat ctcaaaaaaa aaaaaaaaaa aaaaaactcg 660 

a 9 662 



<210> 19 

<211> 2254 

<212> DNA 

<213> Homo sapiens 

<400> 19 

ctggttctta aaacgccctt tttctcctgc ttttaggagc tctgtgatca tatcgagctc 60 
atctgggtta atttatttat attcacaata tccatggagt acatatggca tct Lgtgggc 120 
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ctttagtctg ccttctatga atataagaca ttatttcccc agaatgaaaa tgtatatgaa 180 

gaaagagaaa tatgccactg gaaagtagtt caaataatga aagtcttttg cccgttatag 240 

ccttcctttt tttctgttct ttttcctttc cttccataaa agatttatta tatgctttta 300 

ggaaaataac aaaagcagaa tgtttgctaa ccatctatgg gtgaaagagt agcaaatttg 360 

gttnaaggag atgttgtaaa taatggtatg acaattcctg ggattctggg agtcacttaa 420 

taaggaaaca gaaatagatt ccaatgccag tgtgccccct aatgagaaaa gggaattcct 480 

tttactgagg cctataatct tgggaatatg ctttttaatt aaaattataa gtctaaaact 540 

tttactatta ctatgactgt ttatagctcc caatttaact cacgtaacag aggagtgagt 600 

ggatgggtgg gctagactta agataataag ggagtaagga gtgaaagaaa accccaccta 660 

tctcctcacc tgaaggccct ggacacgtcc agcctgcttt gggagtaagg caacaggaga 720 

ttgaaatcaa gttggcagtc gagttttgaa ctgtattaga ctccacagtt caatttccaa 780 

gagttgtatg aaaataaaac tagtaggata aaagacagac atccagtaca ctcattcctt 840 

cttcaatgtt ctattttatc attatagcca gtgcctgtgg caggcacact ctgagatggg 900 

ccacagtgtt ctgtctcccg gaatccatac ccttgtgtaa tcgttaccac ttcagtgtag 960 

gctggatcca gtgactctct actgaaaaat acaaaatggc agaaatgctg ggatgccact 1020 

gattttgtta ggttaccaaa acgctgtggc ttttgccttg aatttctctc catgctcatt 1080 

ttcttacttt ctgtaatacc ttacaaaagg agaagcaagc tggcataatg agagcaactt 1140 

tatggagaag tccgtgtgag aaggaattgg tatctctagc caacagctag ggagggtctg 1200 

agcctgtcag aaaccaatga acgagtttgg aagcagatct gtcagcccct ttcaagactt 1260 

caganggctg aaactccaac tgacaccttg tctggaatct cattaagcca tgaagcacgt 1320 

agctaaacac attctttacc aatatgaact attaagtaat aataatctat tgttttaatc 1380 

catgttttca ggttattata gcaatagata acaaatatgc atagtgctca agtttaaaag 1440 

ggattatatg ccattaaatg cacattgcaa atatgattat atggattcat ttttccttat 1500 

aggcaatatt ataagcaaaa gtcagattcc tggacagcct agcagaatgg gattactttt 1560 

ataaaaagat gaccaaagtg tttgcataaa atattcttca catttcataa caccaaagca 1620 

aaagagtact tcacagctca ggggagattg taaaatactc agatcgctta cagaaccatg 1680 

gggtcgtttc atctctt tga cttgtggtat ttatttccac caagttcttt ttaataaagt 1740 

ctgcggaagt ttcccgggta agttcaaggt gttgttcttt ctgtagtgcg tatttcaaaa 1800 

aaaaaaaaaa aaaaaaaagc tgacattcta agcctttcaa aagaattctt cttctctttt 1860 

tttgttttat agagataaga aaaatcaaat attgtatttc aattaaagat acaaatcatt 1920 

taaaagatca gccatttatt aatgaacaaa tacgttgtca aagaggtgac aagcaatggt 1980 

ttcagtgatt ttattttatt ttcacttcaa attgcttatt ccagctctaa ccacccacat 2040 

tattattatg agctgctgtt aactgaacct ctattttatt cctctttgtc caagagctct 2100 

acaaacactc tctataatcc ttaaaataac tccacaaatg gaagacatta tttccatttc 2160 

acagatgagg aaacaaactc ggagttatca ggtagttgtc tgcctatgaa atggaagaaa 2220 

aggcatttga attcaagttt acctagtcct aaaa 2254 



<210> 20 

<211> 1079 

<212> DNA 

<213> Homo sapiens 



<400> 20 

ggcacgagta agtcctcgca caagtgggat atattttgaa tattgaccat ctagcttgat 60 

gtctcataca aaaagatatt ttttacacag tttttaatat ttccatagtt tattttcaaa 120 

gggactgtaa tgcatattac ttattaaaag cattttttcc cccaactttg atggggaaaa 180 

gcatatcaac agatacctac ttttgtagat ggctataaaa attgttaccc aaaaggcttt 240 

cttagagcaa attgtctctt atgattattc ctgcctgcct ccatgggacc tgtctttata 300 

ttgttggaga gaacagcaaa catccataat acattctttt ttttttgtgg atacaacatt 360 

caggatagaa ttgtttgtca tttattgctt agatcgatat tttgtatact tagggattat 420 

gaaaaaagtt tgtgttaata ttgcattatt aaagcacatg tttaaagata attatcagat 480 

tttaagttca caatgcttca tgtattggtt tattctggtg attttatttt tactttagga 540 

atttattctt cattgcctgt tgaagtccct ttgaaccaca aacggtttgt ttgtgatcta 600 

actcaagctg atcgtcttgc cctctatgat ttcgtagttg aggagacaaa gaaaaagcgc 660 
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tctgattctc raattattga aaatgacagc gatctctttg tagacttggc tgccaaaatc 720 

aatcaagaca atagtcgaaa aagtccaaaa tcctaccttg aaatcctggc agaagtacga 780 

gattataaaa gaagacgcca gtcctataga gccaagaatg ttcacataac caagaaatca "840 

tatactgagg tgattcgaga tgtgataaat gtgcacatgg aagaactcag caatcattgg 900 

caagaagagc aagagaaggc agaggatgat gccgaaaaga atgaagaaag gcgatcagct 9 60 

tcagtagatt cacggcagtc tggtggaagc tatttggatg ctgagtgttc acgacataga 1020 

agggatagga gtagaagccc acataaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 1079 



<210> 21 

<211> 632 

<212> DNA 

<213> Homo sapiens 



<400> 21 

ggcacgagtt actcttcagt tctcaccatt tttacccttc tgcaaagtct cttgtaattc 60 

ctaagtaatg aaacgaaaag tacaaatttc ttaaaacaag ctctgttctt tttcttctgg 120 

aaaacttgtg tagtttgtcc tgtgtatctg tttcccacga ggagaccggc tttctgtggc 180 

ccacgtgaac actgagtaag aaacaaaaga ctgcggcctc caggacacag tgtgtgtttg 240 

tcctctgcca tggttattca ccaagcggag tccagcagtt taggaatcgg gaggtctccc 300 

atgatgagtt gtcatcttct gaattgctgc aagtgacacc aaaggggccc ccctaccagt 360 

ttctcacttc ccagtctcac tactggatca gctcttagga gccaggagag ttcactgctg 420 

tggctaggat agaaaagggc agctagtgcc ccagggtaga tcttggaaaa tattttttgg 480 

gaaaaatgta attaaggcca cccctaaaat agatactgta tctggctgta ctatactaac 540 

agtgatttgc ctgcatgtgt ttgatagaga tttctaccat gtactgcttg gtgctggata 600 

gtctatcaca gcaaaaaaaa aaaaaaaaaa aa 632 



<210> 22 

<211> 1492 

<212> DNA 

<213> Homo sapiens 



<400> 22 

agtttctaaa actctgtcat ttcaataatg ttataaactg aatcatacag tatgtaattt 60 

tatgggattc gctttttttc tgttgatctc tttttttcrg agtcatctca gctgttgtgt 120 

gtatcaatag ttcatttcct tttactgttt tgtttggttt aactcattga cctattgaag 180 

gacatctggg ctcattccag tctgtgaata atgctgctgt ggacattcat gtgcaagttt 240 

ttgtgtgaac attaagtttt catttcttta agataaatgc ccaggagtga aactgatggg 300 

ttgtatgtag ttacaaactg ccaagctgtt ttccagagtt ggcggtacca ttctaatttc 360 

ccatgacaat tttttgaaga gtccaagcta gttgctttag agtgcctcac ctacattttt 420 

taattgtctg actttttcct aatgacatca cttaatttgt tcctcaatct cctgaatttc 480 

ctatagactg gaggttaggt ctggtggttt gattagattt tttaaaaaaa tatgacttca 540 

tctgtgatgc tgtgtacttt atgttgcata acatgaaccc taagaacaga gtgagctgct 600 

ggacagcaag tttcatgggg tgcagtaatt aacacaccac atagtataaa tctgaaataa 660 

tgacaaatgt gttaagggcc ttgggatatt gggccatgta ctctgaggag acaaggtgag 720 

gtgcaggttc ctgcccctaa agaactctat ctttcgagat tagcaactaa cagtgtgagc 780 

ccactaatag gatgtgaaag ttgtcaaaat caagttctgg tcattgtgtt aaaaatccta 840 

acaaatagag ctggggaagg ccgtgaaagg acgattttca tgcacagatg tctgataatg 900 

aggactatca ttaaaagact gcacaaaacc acaccttgca caaaggccat cacaacctga 960 

cacacacaaa aaatacttct atgaggacat ttgcccagca actccctgtc caatgtccaa 1020 

ctggcaacat ccttgttatt gatccttgta gccaaggata attctctcaa aacaaccatt 1080 

tttgctttaa aaaccgttgt cttccttgac ctccctgtat atgcacatag tttactgtgg 1140 

cacttgtatt cttattgcaa tgcctactcc tgaataaaca tcattttctt tcagagagtc 1200 

tccctctctg ttatttaggc tgacaaggat acgccaagaa gtagcttgga tatagcagtt 1260 
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aactctgcct ttaggatatg tgtatgggga tataagagtt aactaaaagc tgacctttga 1320. 

gttggtcctt gaataaaaga agaacagatt ccaaaaataa gaggaataaa taatgatcct 1380 

gagctaggag agtacatttt gcagaccttt ggtttccaca ttaagaaatt cagattttta 1440 

tgtacaataa agaagttctg gaattctcaa aaaaaaaaaa aaaaaactcg ag 1492 



<210> 23 

<211> 638 

<212> DNA 

<213> Homo sapiens 



<400> 23 

ggcacgaggg accccaaaac ccaatgatcc tgcagcagcc cttgcagcga ggcccccagg 60 
aaggggccca gcgcctcccg cgggccgcct tgggggtgac ttggggcctg gacgccaggg 120 

180 
240 
300 
360 
420 
480 
540 
600 
638 



agcctctgcg caagcagttt ctgtctgagg agaacatggc cacccacttc tctcaactca 

gcctgcacaa tgaccacccc tactgcagcc cccccatgac cttctcccca gccctgcccc 

cactcaggag cccttgctct gagctgcttc tctggcgcta tcctggcagc ctcatccctg 

aggccctccg tctgctgagg ctgggggaca cccccagtcc cccctaccct gcaaccccag 

ccggggacac aatggagctc tgagtgctgg tggacagtgc ccctcccacc ttccttcttc 

cccacaacag aagagaccag cgactcccgc aaagggacaa ggttcctccc tctcctgcag 

agtaggcatc tgggcaccaa gaccttccct caacagagga cactgagccc aacggagttc 

tgggatggga ggggtgggtg catgggaagg gaggcatccc acccccaaga agaactgaat 
aaagattgct gagcaaaaaa aaaaaaaaaa aaaaaaaa 



<210> 24 

<211> 944 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 

<222> (864) 

<2 2 3> n equals a,t,g, or c 



<220> 

<221> SITE 

<222> (939) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 

<222> (944) 

<223> n equals a,t,g, or c 



<400> 24 

ctttcgcgtg ggcggacgcg tgggcggacg cgtgggcgga crsgtrgggg aaaggggact 60 
tgtggtagcg gaccatacct ggggaccaaa agagacccac tgtaattgat gcattgcggc 120 
ccctgatctt ccctgtctca cacttctttt ctcccatccc ggttgcaatc tcactcagac 
atcacagtac caccccaggg gtggcagtag acaacaaccc agaaatttag acagggatct 
cttacctttg gaaaataggg gttaggcatg aaggcggttg tgattaagaa gatggttttg 
ttattaaata gcattaaact ggaattgaca agagtgttga gca'tccctgt ctaacctgct- 
ctttctcttt ggtgcccctt atctcacccc ttccttggaa tttaataagt ctcaggcatt 
tccaattgta gaccaaaacc actcttagca tctcctctag tattttccat gtatcaggam 
agaggtgtct tatgtaggga gggggcaagt atgaagtaag gtaattatat actactctca 540 



180 
240 
300 
360 
420 
480 
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ttcaggattc ttgctcccat gctgctgtcc cttcaggctc acatgcacag gaatgctaca 600 

tgatggccag ctgcttccct ccttggttat catccactgc agccgctagt tagaaaggtt 660 

tggagggatg acttttagta aatcatgggg attttattga tttattttca cttttgggat "720 

tttgtggggt gggagtgggg agcaggaatt gcactcagac atgacatttc aattcatctc 780 

tgctaatgaa aagggttctt tcucttgggg gaaatgtgtg tgtcagttct gtcagctgca 840 

agttcttgta taatgaagtc aatnccatca ggccaaggaa ataaaataat tgcttacctt 900 

aaaaaaaaaa aaaaaaaaaa aaaaaaactc gaggggggnc ccgn 94 4 



<210> 25 
<211> 408 
<212> DNA 

<213> Homo sapiens 



<400> 25 

ggcacgagtg aatctttcct tttttccccc ctcctccaaa tatataaatc tgtgctctca 60 

catgtaatgt atttaatttt tggaaaattt aatgctatat agtaaatcaa gtgtgtgatr 120 

taaagtaacc agatcacttt gattctttta agttttcaga atttcttttt tccacaggta 180 

attttggaga aaataattac caattaactg ataataagca cgctgtcctc tgctgtaaaa 240 

agtctgaata gatactgtgt atgtttttat gtccatgaac ttgagctact cgtgtgcaat 300 

tatgtgtatg ggaatggagt agtgttcatg atttgtatct acatcatcat atggatgtat 360 

atttattaat aaagtcatta ccttaaaacc aaaaaaaaaa aaaaaaaa 408 



<210> 26 

<211> 1687 

<212> DNA 

<213> Homo sapiens 



<400> 26 

ggcacgaggt ttcatgggga cagagtgggc agatggagag ttctgtggag ggagggaggt 60 

gatggtcccg cattgctgtg actgcttaat gccagtgacc tgcgcacctg caatggtcaa 120 

tctctgccct ccagcgggtg cccccatggt gccaggcccc cgtcatctcg gggtgcacag 180 

cgcacgatgt ctcaccagga tgggatccgc tgagggttgg agcctcagcc caggccaggg 240 

ctgcacctgc ccccaccaca ccatacacac cttccccact ctgttcccca ttggccccct 300 

cctcacccca cccatgctgt ctggcccctt ctcccccagg ttctgcaaga gcgggtgtgg 360 

tgggcccact tgcagtccca gctcctgggg aaattgcagg ggctgctgga acccaggaaa 420 

tcccagctcg ctgggcatct tgaactacca aaaaacaccc tcagcagaaa atgagagggc 480 

aggaaggatg tcagcagagc ctccgtggac tcttcatggg aggagactct catgctgact 540 

tgccaggagg caccccggaa gcccccagtc caggagtgac atgggaaggg tagttcagag 600 

gcaggtttct gacccctctg gcctccatca gagccaccgc aaaaattcca cctgttaaat 660 

aaaaacggac tgaggccgtg gtgcactcct gtaatcccag ccctttggga gccaaggtgg 720 

gaggatcgct tgaacccagg agctcaagac cagcctgggc aacatagcaa gactccacct 780 

ctacaaaaaa attagccggg tgtggtggcg tgtgcccttg gtcccagcta cccaggaggc 840 

cgaggcggga ggattgcttt ggcccactgg aatgtcctgc caggaggggg tagtttagag 900 

cctacgaacc acggcaatga gcactgcgag cacggacaat ggggggctgg ggttggggtg 960 

ggctccacaa cgctgaaagc tgagctatcc caggacctgg gaggtgaccc tgtggctgcc 1020 

gagtttc tct ctggatgcac accatgtcta tcaaccctaa ggaagggtcc ccactttgct 1080 

gggagcctcg caggctgggg gcacatcccc aatccctcgg ggcaggctca gatcctggca 1140 

cactgacatt gccagccact cctgggcacc tgctgtgtgc cgacccagga ctaggagctg 1200 

cacctgggcc ccaggatgtc ccctagtttg caaatgtgga aacttgagtc tcagagactt 1260 

agggacattg gcctctgtga atctcagggc tgcttctcct gaggcctgaa ccaggcctgg 1320 

cactgtctgc tgggtgcggg cccagccctg ggaggaccca gcaggggcgc tcagacctcc 1380 

catcccatgg ctaacccacc gctggggagg aaacctgtgg acacttgcac tgaaaaatgt 1440 

cactccctac aagtatgcaa gggagtcgga ccacctccca tcagacctgg acacccgccg 1500 
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gacaccacag cccctaacac tccggccagg tcgctccagg ctggcacagg tggcacccag 1560 

ccagtcacac ttaaagcagg gtttccctgg ccttaccata ttatcactcc ccaaggaagg 1620 

aaatgcgaat ttttaattaa gtgaattaaa tgccaattta attaagtgaa aaaaaaaaaa 1680 

aaaaaaa 1687 



<210> 27 
<211> 1189 
<212> DNA 

<213> Homo sapiens 



<400> 27 

ggcacgagat 

ggagaagttt 

gtcccctggc 

actttctcct 

cagcggaagg 

tccccaggct 

agcggggctg 

tgccctccct 

ccacggatgg 

gtgttggggc 

cttgtggcga 

gtcagagaag 

ctccctttgg 

gccctcaagc 

ttcctagacg 

atacacatcc 

aaactatgga 

ttttaatact 

gtcagcctgg 

caataaacgt 



tgtttttccc 
ttgtaaacca 
aggggaaact 
ggtgtttttc 
gactctgggc 
gcccactctg 
gccatgaggg 
ctctgccctc 
cggtggaggg 
tgggcgccat 
ggcattaaaa 
aaacggtcct 
ggagagggag 
tttcctgctg 
tacgtcaact 
atatacatat 
aataataccc 
gttgtctata 
ctgggctctg 
gc taggaagc 



accttgtcgc 
aacagacaag 
ctggtgccgg 
tctctggacc 
tgtgcctgaa 
gggaccgctg 
tccaccttca 
gggcggggct 
ggttcgcacc 
ctccaggagg 
cttgggcacc 
ttgttggctt 
gggagagacc 
tcttctccct 
gtatgtacat 
attgtgtggt 
caacagatga 
atggggaaaa 
gtgggggctc 
aagcaaaaaa 



tgaacctgtc 
caggcaggca 

ggagggcacg 

cttctgaatc 
gctggctggg 
ggggctggca 
gccctttggc 
ggtgggtctg 
gtgctgggct 
gcttgagagc 
agcttctttc 
ctttgctttc 
acagccgggt 
cctcctcctt 
accggggctc 
ttcccc t ttc 
gcgaaaatgt 
aggacattgg 
ctgatccgca 
aaaaaaaaaa 



tcctcccagg 
gcctgagagc 
aggctctaga 
atagaccgga 
ggcaggacaa 
aaggcatcgg 
ttcaaggatg 
cagctggtgt 
ccccctgact 
tcagcctgcc 
tcggtggcag 
tcgtgggtcc 
gtgtgtctgc 
tcccctttct 
ctctcctaac 
tttccttttt 
attattgtaa 
ccccgcagtg 
tccaagctta 
aaaaaaaaa 



tttcttctct 
tggcccaggg 
aatgcccttc 
caagagcctg 
cacagctgct 
ccagcggggc 
gagatggttt 
gggaacttcc 
gtagcacgga 
tgggagagcc 
aaattttgaa 
tttggcaggc 
agcaccgtgg 
ctttcctcat 
atatatgtat 
ttaagcaaca 
agtttatttt 
ccctgcccca 
accaaggctc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
. 600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1189 



<210> 28 
<211> 1820 
<212> DNA 

<213> Homo sapiens 



<400> 28 

ggcacgaggt 

gtgccctccc 

ctttctggcc 

cttaagcaag 

c tcagacttc 

ttgcacatat 

ctttccagga 

tggacaatgt 

gcagaactca 

tgaagaactc 

cat ttgcctt 

ctagccaggc 

gttttttgtt 

ttctgtctta 

cagatcatac 



caatggcttg 
attctctctg 
acagggagaa 
agagggaaag 
aatcttgggg 
acccctgagg 
cccaaagccc 
catgtttgga 
atccatttta 
tatgaataat 
ttataaagac 
cacaccccag 
tttttgttgt 
gcagtaccac 
gagttcaaca 



gacagacaga 
gaattgtttc 
tagcagggag 
t tgattttag 
gtctaagacc 
catgagtgtg 
catttaatgc 
gaaagataac 
t ttgatgctt 
atttgatttt 
tgacaaaata 
atgttcttat 
tgttgtcatt 
acccgtaacc 
atgtacagtg 



cgggctcagt 
aagtctgctg 
tctatgtttt 
gcacacatgt 
agaatatttt 
tggtccatgg 
aagaaccaga 
aacacaaata 
attctaaccc 
acaacgtgtt 
taaatcttta 
tgactat tgg 
gttgtttttt 
gtgttttaaa 
tgattgaaaa 



ggcatttgga 
gttttcaaac 
ggtggttaca 
accctccttg 
ccttctgcca 
caagaaatag 
gaagtgttct 
atgtaacctt 
taaccctggg 
atggttatgt 
ttctaaccct 
gaagatagaa 
tcagaagacc 
agtttgtttt 
gacaggttgg 



accctctttg 
aagaaaagac 
ttggaaacat 
acagcaggaa 
gaaaagaatc 
ctaaaggctg 
aggccat tag 
tec ttaaaag 
tcacctggaa 
gaaaactaaa 
atccccaaaa 
aaggcgttgt 
agtgtctcag 
agee tagaga 
tgtc tatttt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
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tctttttaaa atatctgaat gtgtatttgt aatacgtaaa ggtaaaaaaa aatagtgcca 960 

aaaatgtgca aggcatctca ttacagctca tgtacgtctg tttttataag atcaatatta 1020 

aaacccattg ggattaaata tttttgaata ggatacactc tngrgaaact cgrgaatgga 1080 

ctgagccttc ctacaagcca ctctttgttt ttaaaacagt ggggaaatac gtttacagag 1140 

attgtgagct tcagagaatg catgtgatgg tgtgtattac atgctaattc atataagctg 1200 

tatctgtcag ctaccaccct gtgctttaaa aatgcacaca ctcaaccctc tttagcttgg 1260 

agctcagctt tttgcttttt tttttttttt tgtagaatta tttagctaac ataagtattc 1320 

tgawtgctac ctgatggcca ttcttactta gtttcataga tgtgctttaa ctatgatcct 1380 

ttgaagctca ccccttggag ascctacaga acctcaggct gatagctttg aagactgcca 1440 

aacagcccag aaggaagcaa agcatctgca taatcaggag ggttgtataa caagtagtga 1500 

tttggcaaat atgtgggtag ctttaggctg aggcacgggc ctcaggcaaa aatgcccttc 1560 

gagtgaatcc gaagggcatg atcttcctat gtccttgact aggcatgacg agtcatttga 1620 

ggtcagatat tatttgagtt gttcagcacc cccaaaggta ggcattctcc tgggaaattt 1680 

ccatttccat tttatcgcca aacaaaataa aaagcaaaac aaactttcta agctagaata 1740 

atgaaattaa gtcattttcc actttgtata tattgatgct aataaaacag atgaaaaara 1800 

aaaaaaaaaa aaaaactcga 1820 



<210> 29 
<211> 1573 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (1549) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 
<222> (1550) 

<223> n equals a,t,g, or c 



<400> 29 

gacaattcct gcccctaaag cctaggagat ccctctccct tgctagagag ccacccccaa 60 

atcaaaatgt gaaaatccct agaaagcaat agccttcgag gtaccttgca ctgaatttcc • 120 

caccccagcc cttccacccg atgggaggct gtaacttggg cactggggtg actttttcca 180 

tgcccttgtc atctccaggg tgggaggcag gccccacttc ccctccccta tcccccactt 240 

cccattgttg ttgccccacc cctaatctcc agactgaacc cagatggaga tctgagtgcc 300 

aaaacaattc ttgatgtaac tttgtacata tcttcracta ccgttggggg ctcttggggt 360 

tagaggtggg ggcggctctg tgggccattg ctcccct,::ca cctctcaaaa gac.:f.tacag 420 

tatttcacag tatctctacc cgcacgcgacr tatr.aca.gta tctsg.:-;tg:ja atar--: ::ccct 480 

acagcccccc aggaccctat gaggaagggs agyricjccsgg gagagtgaag taaggc~tgg 540 

gactggggag gtgggatctg aatgaactca tt»:gcatatc att? gcatcc tccgcttggc 600 

agccgctttc cacaaactca ttcactggag totyggtccc aatcagccgg gtccaggact 610 

cctctcacac agacacatct ccggaggctg ggcctcctga aaagtgtttg cttggggtgt 720 

ctgtgtaaca acccctccct attcatattt cttggggacc ccctacccag ccagccaggg 780 

tgatctgaaa ggtatacttt gctagctcag tgagctagtt cactcaccat gttggtgagc 840 

agagagccac acctttcccc attttaccyt gggaaactca ctccaccatc tttgccatct 900 

cttgaaagtc ccttctgcaa tctgacctca atcttttgtg ctgcagtttg tccagagggg 960 

acacagatgt ggggtcaggg atgaggatta ttgraaaacc catcatctct ttttttttcc 1020 

ccgtctccct attagccaat ccgatctcag agtctctgag tggcctcctt gcacccttct 1080 

cttcagcacc cagtaggtgc ttaataagtg tttgctgcat tgaattatct ccctattcct 1140 

tctcatttgc cctctagctt cccatacctt ctccaagtgt cttcctccct ttctttgcct 1200 

ggctccctat gactttctat ttttttttcc tccgtgtggt tcccattgtt ttctgtcctg 1260 
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tctctatctt agtctttgtc tgtcttcctc ctctcctcaa atgtctcaac cctctctccc 1320 

caatttcccc atttaaaaaa aaaaaaaagt gccaaacttc cttggaactg agccgctctg 1380 

<?9<3ggagagg accttggata gaggggagga aatgggacca tttccctttg aggaggtccc 1440 

taagaggcat tgcaaaagtg tggacatgga gctaaattgg gtcccccttc .cacagccctc 1500 

ccaccctgag tttttcttag aatctttgta aaaaaaaaaa aaaaaaacnn gagggggggg 1560 

ccggtaacca att 1573 



<210> 30 

<211> 1328 

< 2 1 2 > DNA 

<2ii> Homo sapiens 



<400> 30 

ccgagcccct tttttttttt tttgcttttt aaatttattt ttaactgttt ctcatatgta 60 

gcaacccccc ctcccctcct gggcatgttt acacaggctc tgctctgggg gctggcctgg 120 

ctgtgaggLL tctggggagg cagagaggca gggactttgg ggccttagtc accatccatg 180 

gtatcacccc atcccacttc ctgtgaggga cagggcctgg ctgatgtgat cccagctccc 240 

cccagntcag gaccgtcttt cagctccttt gcccctggag gtgggggctg ccggctgagg 300 

aggggccaag gtgagttcaa gaaagctacc tgtggaaaat ggaccaggtt gggggggtga 360 

ttgcaaagtc tccccaaagc ccggctcctc atgcccagtg ccaggggcag aacactgggg 420 

agccaggnat agagagcctt cctgtcataa ctgccagtcc • tcttcctcca aggcctctgc 480 

atattcccat gttcccctca cccatcatgc cagccacccc tatccctctt ctagcagggc 540 

caagacgggg acagcagcag ccctctggcc ttgggatgtg atgataaagc aagcctaggg 600 

ccagggtttg gggagcagag agagccaaga agttgaccac gtgtgatttc cagcccttcc 660 

cactgggact tgacttccca ggtcaaggag tccgtctcat tctggctggt cgagtgacca 720 

gaggcctgcg tgaatgtgtg cacctgcttt tcctgcctgg aatgttttct ggctcagctg 780 

cagcaacatc tgtgagccca gtgtctgccc tgcgtccctg ggctcgctcc aagtgcagga 840 

acatacatgc agggcccaac atgatgatgg tgtgaagggc aggaaacagt cctctgaagg 900 

agtggggagg tgggcagtct gcccccgcca ggtaccatcg cctcctgcca gcttccttag 960 

accaggcagg gctgccatgg tgctagctgc aagtccatca gtattgaccg tctcgctcca 1020 

tcttggtccc ccggagtccc aagtttcctt ttcatcaaat ctgacaagag agaagaaaca 1080 

tgggtgtgct tggcccacag ggcctggtgg tgatggaccc ccccgctccc tcaagctctg 1140 

gatggctgca gtgttgtact agactttgtt caggctgttc tcatctcagt attgcccctt 1200 

cctttcactt Ccacacttca tctcattcct gttgtcacct tccccgaaac gaataaagtc 1260 

tccccagctc ctgctgtgta ggctgggcag aaaccacaaa aaaaaaaaaa aaaaaaaaaa 1320 

aaaaaaaa 1328 



<210> 31 
<211> 590 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (27) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (37) 

<223> n equals a,t,g, or c 
<220> 
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<221> SITE 
<222> (58) 

<223> n equals a,t,g, or c 



<400> 31 

cctaagggga ccaaaagctg gagctcnacc gcgttgncgg ccgctctaga actagtgnac 60 

cccccgggct gcggaattcg gcacgagtcc aggtcttatt cagatttcac cagttcgtgt 120 

gtgtgtgtgt gtatgtgtgt agttgtgcac tttaaccacc accataatat acagaatcgt 180 

tccgttgcca caaaggaacc cttgcactac ccacttattg tcacacctta tcacccatcc 240 

tttcaccacc ttccctaacc cctggaaatc actaatcttc actgtaattt tgtcattcca 300 

agaagttatg aatggcataa tatatgtgat acaaacatag catatgttaa ctttttgaga 360 

atgggtttcc cctccacagt atgatgctct tgaattccat ccaagtttta ttatatgtac 420 

cgatagtttt tcgtctttta acagattgct gtggatgtac cagtttgtct gactgctcac 480 

tcatctattg taggacatcg ggttgtttct agttttgggc tattaaaaat aaagctgcta 540 

tgaacattcg tgtacaaaaa aaaaaaaaaa aaaaaaaaaa aaaactcgag 590 



32 

752 

DNA 

Homo sapiens 



<210> 
<211> 
<212> 
<213> 



<400> 32 

ccggccgctc tagaactagt ggatcccccc gggctgcagg aattcggcac agcttcttcc 60 

atggagctag aaagatggca tttggcctcc tctgcaaatc ccagctcaca attctacctc 120 

cagggaaaga ctgaatgtac tgcctcagct ccattcaaaa acagttctgg gaaagattcg 180 

gggtggcctg ctttgattat atgtgcatcc tcttctgcac ccccatctcc ttatttctcc 240 

gctggcttcc tggaccatcg cttgagccat gggtggagag actcctgaaa gaccatcaca 300 

ggcagcccta actagactac ctgattgaaa taagcagcag cttttcttgg ccgcaaaggg 360 

gaatgctgcc cacagaataa gagagcaggg cagagcttcc aagtgtctac acagcctttc 420 

tttcccttat gtaaataaat taattcatta ttaacatatc tcaacracac gaatctgacc 480 

tcttttaaat ttgggtggtg gaaagagact tagatgcaaa ttgtggtttt attcattctg 540 

tgactttggg caaataattt accttctctg gaagcaaata tgttaatttc ccctttctat 600 

aaaatgacaa tggaactagc atctcaataa ttttattgtg aatattgcat tatgtagcat 660 

attccaatgc ccagctcagg gtcagacaca agatagacac tcaataaatg ctgattttcc 720 

tttcaaaaaa aaaaaaaaaa aaaaaactcg ag 752 



<210> 33 
<211> 1867 
<212> DNA 

<213> Homo sapiens 



<400> 33 

ggcacgagct aaccacacca tccatctgca gatagaacat catcagcaac attgaaatac 60 

cccatgtgct ctctgcttcc taatctcagc gccctcctgt cctccatgat gaatgtttct 120 

cttgaaattt actttgttgt .ctttctttca cttttctgtg tcgttttacc attacatgca 180 

ttattcctaa agtcgttctt ttttttggat tttgcttgct ttcaaatttt atgaaaatgg 240 

cagcaaaatg tttatattct tctgccactt gctttttttc atttaatatt gttttgaaga 300 

tctatgcata ccgacgcaca ctgatcatat tttcagtgtt gtactaatta cagtttatga 360 

ctattccaca atttgttcat ccatttattc cctcattttt gtgtatttgg tttgtcggaa 420 

gatttcctgg cttttttttt ctattatcaa ctgggctgcc acatatgtct ttatgcctgt 480 

ttcatgataa atacgtgcaa gaggccaggc tatgcaaagt gccagcttta caagatcatg 540 

agcagctgtt tcgctacgtg gtattgccaa tttagactca cacaagtggt aaagaagcat 600 

ccccagtgtc ctaaatcctt gccaacactt agtgtcacca ggcttcttaa tttttaccaa 660 
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tctggccagt ggataatagc attgaaaagt tatttttatt gtgatttgga gtccaatatt 720 

ttctctgtaa gaaatgcatg tacaatgtta taagaacatg caaaaatcaa aatactttat 780 

aaatgttcac tttataaaaa atgaatgaga aaaacataac gcattttaca taaagaaaat 840 

ccgtaatgct tttgt tattg gctgggtatt tccacacctt ccaagtggtg gccgttgata 900 

aattcagcaa taataccttt atgtttatta acattaaatg ataatgtcga attaatcaaa 960 

tgaagttcaa tttat tgata gttattcatt atatcctgct gttctaactc atcccggaag 1020 

agaatagagt gaaagagaaa ttgcctttat atataaatga ctcatagaat ttcatatact 1080 

gacctaaata gatttcattg caaaggtatt atagaggtaa taacacagta actcttagga 1140 

ctgttttgag attttcacaa tttgaaaaat ccttttagat ccttggttga caaatgcccc 1200 

ggctgtgcta attatatgac atttcctgac actagtgacg tggcatggcc tctcccggct 1260 

cacattatag atngttttct gcccccatgg gatctgattt gttaaggctc attttctatt 1320 

ttaatgtggt ggaagaattc tagaaaccct agaaccccac tttcaccctc cactgaaaca 13 80 

aatagaagca gtgtattagt cagttttctc actgttatga agaaatacct gagactgggt 1440 

aatttatgaa gaaaagaggt tgaattggct cacggttcca cagctgtaca ggaagcatgg 1500 

caacatctgc ctctggagag gcctcaggaa acttttactc atggtgggag gcaaagtggg 1560 

agcaggtgtc ttatgtgaca gaagcaggac caagagagag acgggggagg tgctacacac 1620 

tttttttaaa acagagtctc actctgtccc tcaggctgga atgcagtgat gtgatctcgg 1680 

ttcgctgcaa ccttcgcctc ccaggttcaa gcatttctca tgcctgtagt cccagctact 1740 

cgcgaggctg agacaggaga atcgcttcaa cccgagaggt ggagtttgtg gtgagccgag 1800 

atcgcgccat tgcactccag cctgagcaat cagaacgaaa ctctgtctca aaaaaaaaaa 1860 

aaaaaaa 1867 



<210> 34 
<211> 419 
<212> DNA 

<213> Homo sapiens 



<400> 34 

cggcacgagc ctccaagccc ctgtacacaa cctggagcgt gtgaccttca gagcttttca 60 

ctttatgcaa aatggctcct gtgagggctg caagctggag ggtggtgcag gccttgggcc 120 

acagggaggc gcctgtggaa tagggggagt tcatgcaccc cttttttccc cagaggggct 180 

ggacccaggt tagtttgggg gtgggggccc ctgcactttg ccacaggcac ggggagggtt 240 

ttctccccac cccctctgcc ctcccaactt gggttgtact ttccaagaag gtgatccccc 300 

ctgcccttgc ccccttcccc agaacaaaac atgttgatca tgtgcaatat ttcctactgt 360 

gccgagaagc cgcaatgagc gagattaaag ctgtttaaca caaaaaaaaa aaaaaaaaa 419 



<210> 35 

<211> 949 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (2) 

<223> n equals a , t , g , or c 
<220> 

<221> SITE 
<222> (940) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
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<222> (947) 

<223> n equals a , t , g , 



or c 



<400> 35 

cnacaagtac 

attCLcagac 

aactctgtct 

tctctcttaa 

gtttacgtat 

taagtgtaca 

tgctgactta 

gtcataactt 

gcgcttataa 

cactttgctg 

agtgcttgtc 

gaaatggcaa 

gattttgact 

ataaaatagt 

gaagt tctgc 

ccttttaaaa 



aggttatcaa 
atgctgtatt 
taatgtaaac 
agacactcac 
c tgacaagt t 
tgtagtggtg 
cagacacagg 
ttagttaatt 
ac tggagagt 
gcctttgaaa 
aaccatgacc 
aggatgtgc t 
gtgcacattt 
atactggace 
tgttttgtta 
aaaaaaaaaa 



gtttgcactt 
attacttctc 
gtaactattt 
tgtacaactg 
gtacatttgt 
tggtgttctg 
ctgtttacaa 
gccat tgagc 
ttagtcataa 
tgtgttctcc 
ace tt tgagc 
tcatcctcta 
cctctagttc 
gtgcatcaaa 
taatgcctga 
aaaaaaacyc 



aactatgeca 
attcaagatt 
ttccttcaag 
aaagcagctg 
gtatgaactg 
tctagaggat 
aatgctagcu 
acctgttctg 
tccctcctgg 
gtgataagee 
cttcctagtc 
acagtgtaca 
atgtctgtag 
gggatgtaaa 
tacacatct E 
gagggggggn 



aaaaaagttt 
gaaaaatata 
tgttgactag 
tcatatttct 
acataaaatg 
acaaccgaat 
ggaaagtctg 
aggaggtgag 
ctttgtgtga 
atccatgtgt 
ctccacctgg 
ctcccagagc 
tccctataga 
attacagtat 
gaataaagtc 
cccgtancc 



gaagegctet 
aaggcatcca 
ggagtcggtt 
ggcaaaatgt 
tgaaagcctg 
gtttttaatt 
taatgttcat 
atgtggactt 
atagcttget 
ttgtgataag 
cacagtattt 
tgatattctg 
atgatctgta 
tccaaaggt t 
ttaacatttt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
949 



<210> 36 
<211> 1635 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (6) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 
<222> (24) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
<222> (34) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
<222> (1615) 

<22 3> n equals a, eg, or c 
<220> 

<221> SITE 
<222> (1630) 

<223> n equals a,t,g, or c 



<400> 36 

gtggangcgc tctagaacta tggntccccc gggnegcaga tteggcaega gctcgtgccs 60 
cttctgtgtc tcagggtaat actattcaga gtcgcccctt tgctcatttt ctcccgtatt 120 



WO 00/56755 PCT/USOO/06830 

18 



tgttaccttc ctgaggcctc agtattagtc gtgagcacaa agttttgaga cctttggcgt 180 

tgtttcttga tgtgggaggg gaggtgttag tgcatgcaag ggttgaacta gatagaccct 240 

gccttagtag agggtgggac tataacctta gaggccagaa cttgatccag aagttgctgt "300 

ccacagaagt gctttctatt tcatcatttt tgtttc tagg gctctttttc tgtagccagg 360 

tcttcccaag gattttagta tttgcattgg agttgaggtt tactctaatg atggtggccc 420 

agctgtgccc agaggacagc caggcaggcc cygggaggga gtttagaaag acagtcctgg 480 

tgaatgggct tcaagtggtc acaaagaggg tggctgtgag gtgaccccag acactgcaga 540 

acgatgtgca ccctctgcgt tttggatgtc cttggaatgt gggagcctag aaataaccct 600 

gcggatggaa ttggggcagc ggctgctgga gatctgtgtg ccttgccttc cttcagcagg 660 

accgtctagg tgcgcagcca cctatggatg cgtcccagcc agccccgtcg ctctcgtcca 720 

tcctcagaga caaagaagag ggcagggagt ttgggcttgg ttttgaactt tcctttcaat 780 

gtagcaaagc attcctagtt aaccagagcc ttggaatcta ctgcctgctg gccaggcttt 840 

aaaatgaaaa gtgttttaat gctgccataa aagggaggcg ggggggagga agggaaaata 900 

aaggcatctt tccaagtact catctaattt aattgtcaaa agattgatag gccatgaatt 960 

acttctccat ctcactaagg gttaaaggcg tgcaaccccc cactggctgc gtcccctgcc 1020 

accgaagcga gtgacctgcc ctacaaccag gtgggaccac ctgtgctgca gtccggaggg 1080 

gcttctgcag gaagcactca ccccccacac sttccccggc ctgagcttcc cctacctttc 1140 

gtcaccacct gagggcatga gcacaggcca tggggcgtgc ctggcgagtc tgcccgtggt 1200 

tcaggcttag cctgtggtct cctgtgtgct gctgcccgca tgggatgcgc aggggaggcg 1260 

tggggatccg caggagggtg gttgggatac accggatacc tctgctctca ttgct tgttt 1320 

scaaatgccc tatggacatt tgtgtgctaa atcctattaa acaaaaaaga cgggttaaaa 1380 

cccagacgct gtatattcat ttgtaattat gtataaagtg aagcagtttt aaactgtaaa 1440 

gatttttttc agtgtgtttt ctcgaatttt gccacaacat actggcttcg tattttattt 1500 

atctttcttt ctagttacca gcttcagacc cttgtaaagt ctccctcagc cctttcaaaa 1560 

aataataaat ttcctgtgaa gttaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaanaaaaa 1620 

aaaaaaaaan aaaaa 1635 



<210> 37 

<211> 2414 

<212> DNA 

<213> Homo sapiens 



<400> 37 

ggcacgaggt aaactggttt ttggtgaaat tcggctcggc ctcatgcgaa cctatctagg 60 

tccgtctctg gagtggcccg tcatcgatcg cgccctccat cgctgagcga cacaagtgga 120 

accccccagg actgcattct gcgaaactac cctgcttttc ccccagtttt ggtctgtgaa 180 

cacatttggg aaattcttct gatcctaccg ctactctctt gaggtacagt aaattgtctt 240 

tgacttccat caccttttgt aatattacaa ttgccatcta ctgagttcct atgatctgcc 300 

tggcattgta ctaagtgctt tatattttct tgttcatttt tttatgccaa cataaatgag 360 

tttgactcaa ttcttattat aacctgccaa aataagtatt cctcttcctt tttacagaga 420 

gagaaacaag ggaaaaaaaa gttaattgcc tgaggatata ctgctagtgt tgcgggacaa 480 

atagagacgg gagaggccaa acagaattca ggacaaccct ttattattaa ggtgatcact 540 

ggctcagtcg gactggggtc cagaaagtct gagcccggaa caaagggatc aatcaccttt 600 

taagcaattc gtggcgggag tttggtgcta caggaagcct acttgcagaa gcaagaacaa 660 

aggcagttaa ttattctttt acatttgtta caccacatgt cttacatcct tgggaatgca 720 

tgcttttgtt agcaattgct tatcaacctt gtgactttac agcgcgctag ggagggaagc 780 

aggaactcgt ggtgcctcaa ggaacgtgaa acggtggaac acagataagc ctctccgtgc 840 

gtagaggaga aataagcggt taatattctc tcttaaccca ggcctccgga gggtgggggg 900 

ctatatttca ttctacctct aaggaaaaga acaaacttct tgactaatat acttataaaa 960 

ttcattaatt cccccttcac tagtaaataa taaatacctg acttaggatt ccaaaatagg 1020 

tcttgaattt ttctgcagga gctcctcaaa gtctctgaat ccccacaacc ttttattaga 1080 

tcacttatcc cattgtatta taattatctg tttaacaatt tttcctcacc cctaaaggac 1140 

cctgagcttc tggaaggcag ggactgtatc ttaaaatctt ggcatttctg atgtctagaa 1200 

tatttcattt aagagaaggg cttagtaact gttgtgtggg tgggttgatg agttaactgt 1260 
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caggcaggtg aactaatagg ctgaagataa agtttttcac tgttggaagt gaatttggga 1320 

ttagtcatcc taatcccctc acttttagag atggggcaac tgagtcatgc gcggtggctzc 1380 

acgcctgtaa ttctagcact ttgggaggcc aaggtgagcg gatcacctga agtcagggat 1440 

ttgagaccag cctggccaac atggcgaaac cccatctcta ctaaaaatac aaaaattagc 1500 

caggcatggt agcaggagcc tgcaatccca gctgttcggg aggctgaggc aggagaatca 1560 

cttgaacctg ggaggcggag gttgcagtga gttgagatcg cgcaattgcg ctccagcctg 1620 

ggcgacaaga gcaaaacccc acctcaaaga aaaaacaaaa caagacatgg ggcagctgag 1680 

gccttttgta taccaggcat ttatcgagtt attcatgtgg gccagtttct gtgataaatg 1740 

atttgcaaat aatacccaac ttaatctgta ttgttatttt tatttttaca gatgaagaaa 1800 

cagctcagat ttgaccaaga tcacacaagt aggagttgag gaattggaac ccactatgac 1860 

tgactccaaa ttaatatagt gtttatagcc acttacataa taatggtaaa ggttttattt 1920 

ttttcactat acaatatgta gtagataaat ttactgagga aatgagacag cacgtgacaa 1980 

atccttaaag gatacacaca tgacaggaag gattagaaga ggaaacagaa acaggtaaca 204 0 

gagaagcaga aaaagtaaaa tctcccaaaa taaaaataga aggaattaaa aataaaagca 2100 

gaccccgggt gcagtggctc atgcccagca ctttgggagg ccgaggcagg tgaatcactt 2160 

gaggtcagga gtttgagacc agcctcgcca acatgatgaa accctgtttc tactagaaat 2220 

aaaaaaatta gccaggtgta gcggcgcgca cctgtaattc tggttacttg ggaagctaag 2280 

gcagaagaat cacttgaacc cgagaggcag aggttgcagt gagccaagat catgccattg 2340 

cactccagcc cgggtgacag agcaagatta taaagtcttc tcaataaaat cgtctcaaaa 2400 

aaaaaaaaaa aaaa 2414 



<210> 38 
<211> 929 
<212> DNA 

<213> Homo sapiens 



<400> 38 

gggacagctg 

agtcggggag 

tctatgcagt 

tggacgtccg 

gtcagccagg 

agaagttt ta 

gttttcagtc 

aaactgcc t t 

gccggaccca 

tctgaccagt 

tggatgtt tg 

acaatgagga 

taaaatgccc 

gtaaccccag 

atgcagtgag 

aaataaaaaa 



gcctctgtgc 
gctggatgac 
gggtcggggg 
gcttctgtgc 
ccctgtggtg 
ccgctgctgg 
ttgcactggt 
gatatatcac 
ttggcagtgg 
ggttctgcgc 
cgttgccagc 
tggtccttgt 
aaaatgtgat 
cactttggga 
ctgtgatcac 
aaaaaaaaaa 



agtgggtggc 
tggcctctgt 
gcctggacag 
ggtgcggggg 
tctttagtga 
tttagaagtg 
gtttttaact 
attggcaaag 
cc tttgtggt 
tcagggcatg 
gtttacaaca 
gataaatggg 
ctttctttta 
ggctgaggtg 
accctctagc 
aaactcgag 



gggggggtgc 
gcagtggggg 
ctggcctctg 
ccggcctcgg 
gaaacaggaa 
tttgttttta 
atcgtgtaaa 
accaagcgca 
gcctccaggg 
accggagatg 
acagagggga 
atgctgtgat 
taaaaaggcc 
ggaggatccc 
ctaggcagca 



tggacggctg 
caggcgctgg 
tgcggtgggt 
gccgktgggc 
ataaatcaag 
ttatttgtat 
gacgcaaaca 
ccccggatcc 
agcctcacga 
tggtctggga 
acagcccaca 
tagattgttc 
aggtatggtg 
ttgagcccag 
gagcgagacc 



gcctctatgt 
atgactggcc 
tgggggggcc 
aggc tggaag 
gggatgttgt 
ataatgtgtt 
gcaggccaga 
tagtgggtga 
tgctcacgcc 
gttggttgtg 
gcccagcagt 
ctgaataagc 
atacgtgcct 
gagttggaga 
ttgttc taag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
929 



<210> 39 
<211> 1125 
<212> DNA 

<213> Homo sapiens 



<400>'39 

gcttaaacct gattgtagct atctaagttg tagccaatga ggtgtcagaa aatgtaccat 60 

gcagtgcaac ttcttaagta gcccagaaag atggggtcac atccccccgg gttgtttcct 120 

tctttgtgcc attttgatct ctctcgctgg aaaacagaaa tgatgtctgg agtgtaagca 180 
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gccatcttgg 
agtagtcgat 
ttgtgtgaca 
tgtgcgtctc 
atggggggac 
aggatccatg 
gaccctggct 
caaaaagggc 
ttctgtggaa 
tgcccacttg 
Ctcttaggat 
tgagagaagt 
gaaagc tggc 
ccaaaatcgg 
aaatgctcag 
taatacaaat 



gctaggagac 
gatcacagag 
tagaaataaa 
tgtctgtctc 
cttgccacaa 
gaaagctcct 
ttgccatgtg 
aatgaagatg 
tgagtactaa 
tcttggtcaa 
ggaacacact 
tgaagataaa 
aggcgagtag 
aagtgctcca 
tgaagcattt 
attccaaaat 



tacatgctga 
ctaccacatc 
gtttaagctt 
acatgcagtg 
ggtataattg 
cctccttcct 
gatgctcccc 
cctggaccac 
ttttctggcc 
gggatgctgg 
taggcatatt 
aaggggaaaa 
tagaatcaga 
aaacctgaaa 
tggatttcat 
caaaaaaaaa 



catggtgaca 
agcactagac 
tgttttttct 
agacctaatt 
tggtgggatg 
gttcccctgg 
ctcaggactt 
agccacacag 
acattttctg 
agtggcctgg 
tttggtcaaa 
tgagggtagc 
gtacaggctg 
cttttggagc 
attttcagat 
aaaaaaaaaa 



caccacccag 
tctctacccc 
ggggtgtatg 
ctaactgata 
gctgtgtctt 
atgccaagcg 
tggatgtgca 
tctccatcac 
ttaaaaactg 
gaaggcagtg 
gcaaaagaag 
agatgaagca 
agcatcccaa 
accaacacaa 
ttgggtttgc 
aactc 



aaagaatc tg 
cacattt tat 
tgtgtacaca 
tgccggtagg 
gctcccattc 
atgggcctga 
gtgattgcta 
agcagtggta 
gttgttgagc 
ttgtttgctt 
aat tcaaagg 
aagtcacaca 
atctgaaaat 
tgc tcaaagt 
ccaaccggtg 



240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1125 



<210> 
<211> 
<212> 



40 

1121 
DNA 



<2I3> Homo sapiens 



<220> 

<221> SITE 
<222> (286) 
<223> n equals 



a , t , g , or c 



<220> 
<221> 
<222> 



SITE 
(1102) 



<223> n equals a,t,g, or c 



<220> 

<221> SITE 
<222> (1105) 
<223> n equals 



a, t,g ( 



or c 



<220> 
<221> 
<222> 



SITE 
(1106) 



<223> n equals a,t,g, or c 



<400> 40 

gtttctttat 

aggtacccca 

gtactcacaa 

gatacaatca 

gagac tcgca 

accctgacag 

tgaaaaacag 

gactggccag 

cttcc tccar 

gggcgcacgc 

cgggcc tgcc 



tcctaatgca 
gtccccagtg 
agggctagcc 
cgtcacaggt 
tgccgccacc 
c tgcagc tgc 
aacacaaaag 
ggccaagacc 
gctgctgcct 
agcttccttc 
ttttctatgc 



gttagaaaga 
tact tagaaa 
ttgaatgtca 
etc t tggect 
acctcactgg 
cttgccttgc 
agcagagcac 
cccgctgctc 
cccctgcagc 
aagtacactg 
gec tcactag 



cctttctcc t 
ggatctcgaa 
ctcgcccagt 
caatctgaaa 
gagggegecg 
cgccgcctcc 
etaagectgt 
cactgegggg 
cagggtctgg 
tgtgtgcttc 
cttaccaccc 



tgagctcttt 
cattgctgga 
cttcagtctc 
ac tgctgccg 
agccanccgt 
ctgcagggcc 
ctctgcctcc 
ctgggcgggc 
geagggtgea 
ccggacctgc 
tgtgcaggta 



gac tcccaga 
cgtcctcata 
c tgacttaga 
ccgcgccgag 
cgccccctag 
cctgttccaa 
ctgtctaccg 
tgac tccc tg 
gccggtcc tc 
ggegatgeca 
atgcaactga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
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ctttgtctca tcagtctttt tctttccctg ccacccttta tttatcaagc gtaatgttac 720 

actttaaagg acagcaaata agaactttgt agaatcccac caggacttcg ctaacaacaa 780 

tgtttggaaa taaagaagtg ctctgaaaaa atatcagcca ccaaaatagt tatgtcggca '840 

ctgtgttcac acgcatggtc cccacacccc caggttgggt gggttttttt gttttttggg 900 

tttttttggg gggggggctt tttcatgtta cacccatatc tgtatttata tcttatttgt 960 

ttcactttca agtgtatcat ggcaaatgta cagatttttt tgttaataat gtgctaggat 1020 

ttgctaaaaa agaaaaaaaa aaaacccttt tgagtttgcc ctagaataaa tgagacttaa 1080 

ttcaaaaaaa aagggaaaat gnagnnggaa aaaaaaaagg g 1121 



<210> 41 
<211> 2168 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (676) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (735) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1551) 

<22 3> n equals a,t,g, or c 
<400> 41 

ggcacgagcc aggtagcccc atcccacaca ctttccacta gtgcctatat tgggatgaat 60 
cttctggcaa tcttccttaa aacttcaaga gacctcttta agattctgta gttgggtgag 120 
cctgtctgtg cccagggtag cctgaagtta aggtgagggc ttaacagtgg taccaggcag 180 
tccggatccc aactagctag ctgcccttgg gcaaatgact actttcctac tactgttact 240 
tcttgtttct attttctcct ctgtaaactg tgggtaatga aaagttgcgc aaagtagggt 300 
gggtgagtga cagctacagg ctcactgttc ctgaaaactg caatccgaaa ttccacagcc 360 
ccctgaaaat aaaaagtctt tcagtgaatg ttcagcaaac tcccttggtg ggcaaaactg 420 
acttgaatta acacgaggct atttatgata ttttgcaaat ctcagttagt gagactagtt 480 
gtacatttta ctgtagaaat atccatgtgt ttgatttcag agtactaccc tgaaaatacc 540 
caggtatctg gaagcataga atatatgaat taaatgactt ttttaaaaaa tcgtggtaaa 600 
atacatataa cacaacattt actatcttga ccactcttaa gggtacagtt caatagtgtt 660 
tgtatattca cattgntgtg caaccaatct ccagaattct ttttacctat taaactgaaa 720 
ctctgtacct atcanacaac tccccgtttt cccctttccc cagcccctgg caaccaccat 780 
ttgactttcc aaatttcttt tagaattgca aaaattccaa attccaaaac acatctggcc 840 
tcacaagcat ttcagataag ggattgggaa acttaattag ggaaggggaa tgcctamcat 900 
ttgatagagt caccaccttt cgagatgatc ctggaagagg gagttcttcc aatcttacag 960 
gggcctgtca accacagcac actgcttccc aaywtcgatg cccttttgca aaagatggca 1020 
cagkrgcaag aacaagggcc attagattct gaccagagca aacagaacgc aggtacttgc 1080 
atgggatgtt tgataccttc cccttctttt ctgtcattcc cttgatctca gtttttytca 1140 
gtaagtagaa gtgcacatgt tggcagctgg ttctggcatc tactttttat ttccattcc'a 1200 
gggaccatga tggaggatgc ttttacagtg aaaaggcatg aaaaccttta tgcagactga 1260 
actcatgggg aagatgctga cagtctgttt agaacttgct ggaagccatc gaaggccaga 1320 
tttatccatt ttgcagaact ctctaggaat cttcagaaaa gcagtagggc ttactctgct 1380 
gttccccagc agatcacagt atggagaccg gttccgagtc atgctcccta taactggaat 1440 
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aacacaggga attcttcaca tgtttcataa cgtgtgtgag tgaaaggaca acccagactt 1500 

gktattgaaa aacccgmcag tggtcaggca tcattattgg aatgtcttct nccacactgc 1560 

ccattctgta aacatcctgg ggaaatgtcg aggttacttt ctgtgtgagg sttgtgcktt 1620 

cttwtcctgk ttgcaaatac cagggatgaa agtggatgcc ttyaraattg gagccccgaa 1680 

cmcaaaattc tgcagaatac aaaaccctct gatggaccac tcctgataaa tataaaataa 1740 

ccttagtacc agaacttcta cttttgggtt atggaaaata tgccaagaat tttatgtttt 1800 

aaaaacaaac tacaggctgg gcgtggtggc tcacgcctgt aatctcagca ttttgggagg 1860 

ccaagccagg tggatcaact gaggtcagga gttcgagacc agcctggcca atatggtgaa 1920 

accccatcac tactaaaaat acaaaaatta gccaggcatg gtggtatatg catgtgttcc 1980 

cagctacttg ggaggctgag gcaggagaat tgcttgaacc cgggaggcag agtttgcagt 2040 

gagccgagat cgcaccgttg caccacagcc cgggtgacaa gagtgagact ctgtgtcaaa 2100 

aaaaaaaaaa aaaaaaaaac tcgtaggggg ggaccsgtac ccaatccgac cctgtgagtg 2160 

tattcgta 2168 



<210> 42 

<211> 2105 

<212> DNA 

<213> Homo sapiens 



<400> 42 

ggcagagtca gtacagagca gcgtttctaa agcacaaatg tgatcattcc ctcttgctta 60 

aaattacaca atggctttcc cttagttatt ggccaaaatc taaactcgct ggctaaactg 120 

ttcatgatct gactatgctt gccctttcta ccagtctccc ttatcacact tactttctag 180 

aaaactgaac tgtttgctgt tttctgagta agtcatgaaa tttgtgcttt tctacctttg 240 

cacaggttat cccctttttt gggaatgttt ctttattttg taactgtgat tcattcttaa 300 

acatgtcatc tccagatatc tctgactctc catcttttta ccctagagtt tggcccatca 360 

ttttgtgctc aaataagaca ttaattgcat ccttcatagt atttaggaca aagtattata 420 

tttgtgtgtc caccatgcca aatagatgac agctcctttc tttagagtaa tatttctata 480 

ggagtagaat acagtgttaa agagtacaaa ctttttactc agttctgatt ttggctctac 540 

tttttaaagt agactatact agagatataa ttgcctcata ctaaaaatsa gatgataata 600 

ctatctgagg atgacttgta tcaagtgaga taatgcatct aaactagtgt tgtctggcac 660 

atggaaatct cttagtagat ggaagtcaca ttagtatctt cagcacagat tcattattca - 720 

gcaaatatct gtcgaataaa tgatcacata tcaggtactc aggatatatg cactgttaac 780 

tggtagtacc taactcggta attggktatc tacttagtat ctggtaagga tatataaaag 840 

aaatcttatt tctgtagaag cctycacacc actaatamca gtaataggaa atggctaaga 900 

aacatacagg atattatgtg gttacacact tttataaaag gggagaattc actgtaaatt 960 

ctcaaatgat cagtcttaca tgatcaaaag ttctaaattc aacatttgga ttttattctg 1020 

taggttgagt aatggcaatt catggaggtt ataaagcaga ggacaagcat gatcgaattg 1080 

gtcctttaag aaggataaac aggtgatggt ttagacagtg atagggttgg agggaaggag 1140 

tagggtgatg acacctgaag gaggtggata agtgggaatg gagttgggcc tatgaatgaa 1200 

attcatttga agaaagacat atggttttga gtatagagaa taagagacag ataggagtca 1260 

aagattattc tggccatgag cctggatgac tgagagaatg ataatatcat tggaggaatt 1320 

agagatgtgg aagagggatc ttgtttgggg aaaagtggtc tagggaaaat gagtttactt 1380 

ggggcttatt atttgagttg ttc^agtgaa aaattcttgt aggcucttgt agatacagaa 1440 

ttggagtaaa gatgagagac tggtgctgaa tgtgagtact agtactgttt actaagggaa 1500 

tactttcaaa tgtttgtttt tttaatgtgt tgtttttttc tttaaaatca agaccagttg 1560 

ttacaaagaa rtaacacgtt tkartgtcat tgtcgtttaa aaaatatttt tacttcttaa 1620 

agtagactag ccaaaaggtc ccgaacttgg tatctaaaat gaatatgggg aataaggatt 1680 

ttgaaaaata gctgttgctc tcattctttt tttttttttt caatatgaga cagggtcttg 1740 

ctgtgtcacc caggttggat tgcagtggtg tgatcatggc ttactgcagc ctcaacctcc 1800 

caggactcaa gcaatcctca cagctcagcc tcctgagtag ctgggactat agatctgcat 1860 

caccacatct ggcaaatttt ttgtattttt tgttgagaca ggatctcact ttgttgtcca 1920 

ggctggtctt gaactcctgg gctcaagcga tcctgtcacc ttcgcctccc aaagtgctga 1980 

gattacaggt gtcagccata gcagccggcc cattctctca ttcttgaaga atgaaagctc 2040 
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catgttatgt ttgaagtttt acgagttgac tgctttgtaa gaaaaaaaaa aaaaaaaaac 2100 
tcgag 2105 



<210> 43 

<211> 1491 

<212> DNA 

<213> Homo sapiens 



<400> 43 

ggcagagggg aggccgtcta gggaatcgag gtgccggctg ccccttcctc acaatttggt 60 

ttgtgctgca aggggagggt ccccatcatc tggccccagt ggtgtaagga gctgaccggg 120 

attcagtcac tgactcggag ccgctcgggg gaagccccgg gcaggagcgc ttcacctcta 180 

tgacacgatt gtattatcgg gatgcctctg cctgtgttat tatgttcgac gttaccaatg 240 

ccactacctt cagcaacagc cagaggtgga aacaggacct agacagcaag ctcacactac 300 

ccaatggaga gccggtgccc tgcctgctct tggccaacaa gtgtgatctg cccccttggg 3 60 

cagtgagccg ggaccagatt gaccggttca gtaaagagaa cggtttcaca ggttggacag 420 

aaacatcagt caaggagaac aaaaatatta atgaggctat gagagtcctc attgaaaaga 480 

tgatgagaaa ttccacagaa gatatcatgt ctttgcccac ccaaggggac tacatcaatc 540 

tacaaaccaa gtcctccagc tggtcctgct gctagtagtg tttggcttac tttccatccc 600 

agttctggga ggtcttttaa gtctcttccc ttcggttgcc cacctgacca ttttattaag 660 

tacatttgaa ttgtcccctg actactgtcc agtaaggagg cccattgtca cttagaaaag 720 

acacctggaa cccatgtgca tttctgcatc tcctggatta gcctttcaca tgttgctgac 780 

tcacattagt gccagttagt gccttcggtg taagatcttc tcatcagccc tcaatttgtg 840 

atccggaatt ttgtgagaag gattagaaat cagcacccgc gttttagaga tcacaattct 900 

cacctacttc tgagcttatt tttccatttg atattcattg atatcatgac ttccaattga 960 

gaggaaaatg agatcaaatg tcatttccca aatttcttgt aggccgttgt ttcagattct 1020 

ttctgtcttg gaatgtaaac atctgattct ggaatgcaga aggaggggtc tgggcatctg 1080 

tggatttttg gctactagaa gtgtcccaga agtcactgta tttttgaaac ttctaacgtc 1140 

ataattaagt ttctcttgtc ttggcatcaa gaatagtcaa gttttttggc cgggcatggt 1200 

ggctcatgcc tgtaatccca gcacttgggg aggccaaggc aggcggatca catgaggcca 1260 

ggaattcgag accaacctgg tcagcatggc aaaaccccgt ctctactaaa agtacaaaaa 1320 

ttagccaggc gtgatggcac gtgcctgtaa tcccagctac tctggagact gaggtgggag 13 80 

aatcgcttga gactgggagg cagaggttgc agtgaaccga gatcatgcca ccgcacttca 1440 

gcctgggcga cagagaaggc tccgtctcaa aaaaaaaaaa aaaaaactcg a 1491 



<210> 44 

<211> 2902 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (1059) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 

<222> (1064) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 

<222> (2902) 
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<223> n equals a,t,g, or c 



<400> 44 

caggcttcta atggtgatgc ttctacttta ggggaggaga caaaaagtgc ttctaatgtg 60 

ccatcaggga agagcactga tgaagaagag gaggcacaga ccccacaggc tcctcggaca 120 

ctgggtccat cacctcctgc cccatcaccc actccaacac caacagcccc tattgccact . 180 

ctgaaccagc ctccaccact tcttcgtsca acactgcctg ctgccccggc tcttcaccgg 240 

cagcctcctc cactccagca gcaggctcgg ttcatccagc cccggccaac ttcaaatcag 300 

cctccaccac ctcttattcg ccctgctaat tccatgccac cccgtctaaa cccaagaccg 360 

gtgttgtcca cggttggtgg tcaacagcca ccatcactta ttggaattca gacagattca 420 

cagtcctcac tgcactaaaa attaaattgg acacagctgc agtaactttt caccccatca 480 

ttataccagt gctcatccga ctgatgaaaa agaggaaaga ataatcattt ctagatactg 540 

aggctgcgaa ctagttctgt ggcagtggac tagcataagt ggatgtctaa gaaatttttc 600 

agttcactag actaaaatgt tttacaacaa aaagcctcca gttagcctcc tttctagagt 660 

atatgttcag caatgtgatc tcataaaagg aaaaacaaaa gattcaagta ttctatatac 720 

caagtttttg ttttgttttt actgtattta ttttattgag gttctttata ttcctgcctc 780 

ttcatagcca aggctcttag tacaggaata ttgacttagg aattgtgaaa actccttaag 840 

tttcttaagt taaggatgtt tggcttt ttt ctttaatttt ttaaaaacca tttycctatg 900 

ttaggagtgc aagaatagcc agcatttccg attttgacat atgttcattt tatgcacatt 960 

taagaaatta tagctgcata tcccttcttt caaaaaatgt gctttttttt ttaaaggaat 1020 

tttaatatat ycctttaaar gaaagcaatt taatcaatng caangcaatt atataaaacc 1080 

acaaagaatg tactgaacct actaaccctt taacatacag tttagggtcc tagcgcagag 1140 

tccttgttta aaggtcattg actcatcatc tgtcagtaat gagaggattg gaagaataac 1200 

tttgcataca aatgaggact taatttgttg aaatataatc tctttaagtt ccttgaaaat . 1260 

ggagttggtt ttttttgttt ctaaatgcta tctgctttta actagtagtt gcctacatct 1320 

ggggacttca gagaagaatt atattttgtt agttaagtag acacagtggt tatggaagca 1380 

tttctttaca gtacccttta cgtgtttggt ttctgaactt aaaattgccc tcatacttaa 1440 

taatatggtc tgcatttaat atgaaaggtg ttttattgat aaatctattg tactatttgg 1500 

atacatttgt gtattccttg cagccaacct gtattcgtgg gattggtgta gggttaaatc 1560 

atcaacatta tttcataaaa taagaatttg ttctgtgtta tctaaagatg tatcagtata 1620 

ttgtcacagt tgtgctgtta actaaaaatg ctgagacccc tttttataga aaaacaaaaa 1680 

gacatcaagt cttcttaatt caacccataa tcattaagta cttaacaaag aatattttac 1740 

aagtgatagt atttcaacaa tgtgtaatta atatttttiga tacagtgatt tcatattgga 1800 

atcattattt gtgcaaaggg acagacagat cacttagatt gctatactag tggacacagg 1860 

ctaaacgttt gcacattcac attcttatca cgtgtagaat acttcacaaa atagtcaaca 1920 

tctaaggccc taatttatgt tttgaaagat catgtgttcc caaagtattc cctattgttg 1980 

gctccacagc cttaaagtgc tatagattta aattcattga ttagttttaa tttttaattt 2040 

tagactgtgt atttccataa ataccctacg tactggcata tttgaaactc tttttccagg 2100 

ttaggtcctt ttctttctca ttgaatcatc ttaaatagtt cttggccctg aatttagctg 2160 

atttaaaatt cttaatattc aagaatttat acttattttt tccttaaaag ccacagggga 2220 

cagttaaata tcttaaaata tctaaaacat tttttaaagc acttagattg tcttacgtat 2280 

gtgcatacta tacctttaca gcgtttattg tcttgtctct tgtcagtaga ccttcagtac 2340 

acagtatgtg ggatatgtca gtcaagttgg tcagcaccag catctgtcca gctgttcagt 2400 

atattgtgat tcattaaaaa atctcttcta tcccagacat gggccaaggt gctgtatctg 2460 

agggatgtgc tgtaatttga tttacatgca ttagagcaca cagtagaaaa acgttagctt 2520 

cattagtaat atgacacatg tatatagcga gatgtcttta ttgtgtgctt tgcatatttt 2580 

gtaaatattt tgcacgtcat tatttttctt ttttgtttaa gcagtgtttg gcctggaaga 2640 

gcgatatgct tgctgcttaa ccaaaggatt aaagatttaa agatgtccat gtcttc tat t 2700 

tttatataat ttcatgttct atgaggaatt tagtacctct tcactgtgaa atccgaaata 2760 

atgattttta taaaagcaaa actagaaatc ttttaacgac aattttcatt aatttcaggg 2820 

ttatcatttt tgagaaatct acaccaaagt ggttttttaa aattacmtaa ctaaaaataa 2880 

accacaccgt ggggttacct cn 2902 



<210> 45 
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<211> 1460 

<212> DNA 

<213> Homo sapiens 

<400> 45 

atgttcgtat gttcttccac ttcagtgaaa ttctggatgg gaaccagctc catattgcag ' 60 

atgaagtaga gttcac tgtg gttcctgata tgctctctgc tcaaagaaat catgctatta 120 

ggattaaaaa acttcccaag ggcacggttt catttcattc ccattcagat caccgttttc 180 

tgggcacggt agaaaaagaa gccacttttt ccaatcctaa aaccactagc ccaaataaag 240 

gcacagagaa ggaggctgag gatggcatta ttgcttatga tgactgtggg gtgaaactga 300 

ctattgcttt tcaagccaag gatgtggaag gatctacttc tcctcaaata ggagataagg 360 

ttgaatttag tattagtgac aaacagaggc ctggacagca ggttgcaact tgtgtgcgac 420 

ttttaggtcg taattctaac tccaagaggc tcttgggtta tgtggcaact ctgaaggata 480 

attttggatt tattgaaaca gccaatcatg ataaggaaat ctttttccat tacagtgagt 540 

tctctggtga tgttgatagc ctggaactgg gggacatggt cgagtatagc ttgtccaaag 600 

gcaaaggcaa caaagtcagt gcagaaaaag tgaacaaaac acactcagtg aatggcatta 660 

ctgaggaagc tgatcccacc atttactctg gcaaagcaat tcgccccccg aggagtgttg 720 

atccaacaca gactgagtac caaggaatga ttgagattgt ggaggagggc gatatgaaag 780 

gtgaggtcca cccatttggc atcgtcggga tggccaacaa aggggattgc ctgcagaaag 840 

gggagagcgt caagttccaa ttgtgtgtcc tgggccaaaa tgcacaaact atggcttaca 900 

acaccacacc cctgcgcagg gccacagtgg aatgtgtgaa agatcagttt ggcttcatta 960 

actatgaagt aggagatagc aagaagctct ttt tccatgt gaaagaagtt caggatggca 1020 

ttgagctaca ggcaggagat gaggtggagt tctcagtgat tcttaatcag cgcactggca 1080 

agtgcagcgc ctgtaatgtt tggcgagtct gtgagggccc caaggctgtt gcagctcctc 1140 

gacccgatcg gttggtcaat cgcttgaaga atatcactct ggatgatgcc agtgctcctc 1200 

gcctaatggt tcttcgtcag ccaaggggac cagataactc aatggggttt ggtgcagaaa 1260 

gaaagatccg tcaagctggt gtcattgact aaccacatcc acaaagcaca ccattaatcc 1320 

actatgatca agttgggggg aatctggtga agggttctga atatctccct cttcatccct 1380 

cccgaaatct ggaatactta ttctattgag ctattacacc agttttaaca ccttcctcgt 1440 

gttatgttta aaaaaataaa 1460 



<210> 46 

<211> 896 

<212> DNA 

<213> Homo sapiens 

<400> 46 

ggcacgagct aatttggggt atcactgagc tgaagacaaa gagaaggggg agaaaaccta 60 

gcagaccacc atgtgctatg ggaagtgtgc acgatgcatc ggacattctc tggtggggct 120 

cgccctcctg tgcatcgcgg ctaatatttt gctttacttt cccaatgggg aaacaaagta 180 

tgcctccgaa aaccacctca gccgcttcgt gtggttcttt tctggcatcg taggaggtgg 240 

cctgctgatg ctcctgccag catttgtctt cattgggctg gaacaggatg actgctgtgg 300 

ctgctgtggc catgaaaact gtggcaaacg atgtgcgatg ctttcttctg tattggctgc 360 

tctcattgga ttgcaggatc tggctactgt gtcat tgtgg cagcccttgg cttagcagaa 420 

ggaccactat gtcttgattc cctcggccag tggaactaca cctttgccca gcaccgaggg 480 

ccagtacctt ctggatacct ccacatggtc cgagtgcact gaacccaagc acattgtgga 540 

atggaatgta tctctgtttt ctatcctctt ggctcttggt ggaattgaat tcatcttgtg 600 

tcttattcaa gtaataaatg gagtgcttgg aggcatatgt ggcttttgct gctctcacca 660 

acagcaatat gactgctaaa agaaccaacc caggacagag ccacaatctc cctctatttc 720 

attgtaattt atatatttca cttgtattca tttgtaaaac tttgtattag tgtaacatac 780 

tccccacagt ctacttttac aaacgcctgt aaagactggc atcttcacag gatgtcagtg 840 

tttaaattta gtaaacttct tttttgtttg tttaaaaaaa aaaaaaaaaa aaaaaa 896 
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<210> 47 
<211> 2070 
<212> DNA 

<213> Homo sapiens 



<400> 47 

agaagactaa gggggcgtct ccccggcctc ctgcggcgtc ggtggcgagc tgaggtggag 60 

gcaggctgcg gcagacggcg acagtggcgg cggcgcatgg cagggcttgc aggatccctg 12 0 

ccgccttggt gatcccgggc tgacagccag agagcacagc ggcucagctc ctggagagtg 180 

agggctgaag aaagcggagg gcagccgcct gcgcccgctg gctcccatta ggtcggttcc 240 

cgcagcggtg cccggcagcc ttggtgaagg ccctgcccgg cagagatcat gtattgcctc 300 

cagcggctgc tgcccgtcct cctcatcccc aagcccctca accccgccct gtggttcagc 360 

cacccccitgu ccatgggctt ctacctgctc agcttcctcc tggaacggaa gccctgcaca 420 

acttgtqcct tggttittcct ggcagccctg ttccttatct gccatagctg ctggggaaac 480 

cgtccccLot accactgctc cgattccccg cttccagaat cggcgcatga tcccggcgtt 540 

gtgggcacci: aacggcctgc cctgttagct ttccaaggaa gcagaagacg ggaggggagg 600 

cat tgaca ta ggtcataaag cattggagtt tcaaatcccg cagcctcgcg ggtgtcacat 660 

ccctgacggc gcctttttgg cctgtgatgt tttatcctta caatgtgaat aatggcactg 720 

accggtgctc r.cattgtaaa gccctatagt cgtgggtggt cttgcggttg tgtgtgttct 780 

gtccccarct aggtcctggc tggccgcatg accacccctc ccgcctcatt actgtgagga 840 

gtccgggtcc atcctggtca gctgccccaa tgtgacctgg ggcagataaa atgccagtct 900 

catcgccacc tctgtgaccc ctccttgtca gggtctcctt ccttcccaga atgctactga 960 

ctcctcagtc cctcttctgg tttcccttta tttctcttct acccttttcc tttt ttgggg 1020 

agtacctgtc caagacaggg ctcatttttg cacttatctc gaatttgaag agattgctga 1080 

cgcccgagag cctcgctttt tcatccttct ttccttgttc agcaggctag acagaaacat 1140 

gtcttgactg ttagttgtcc acaaatcttc agtattttct ccacttcatt tttaagaaag 1200 

gaagcaacag atagatgttg ctctttcacc tgggtgtctg ggctcaagct ttcccgccca 1260 

gcctcacttc ctttgccctt cctcctgcct ttctcaactg tcccaaggag ggggccccat 1320 

tgtgtctccc gtgcatgctc tgcagcattg aagtatggtg tgttcacgta gttctagcag 1380 

tccccagctg agtgagtggg agagtacctg tgtgtttcgc aacggccttg atcccctcga 1440 

tagatgtttg gatatttttt ggtgtgccct gtgtgtgtgt gtgtacaaat acatgtgtat 1500 

attcctttta aagaagcttt atcgaacgtg gtctgatttt gaggtttagc aatagctagc 1560 

tatatatggt aggtgccgct acagttttta tttagcatgg ggattgcaga gtgaccagca 1620 

caccggaccc cgaggtggtt cagacaagac agaggggagc agcggccatc atcctcccgc 1680 

caggagcttc ttcgttcctg cgcatataga ctgtacgtta tgaagaatac ccaggaagac 1740 

tttgtgactg tcacttgctg ctttttctgc gcttcagtaa caagcgttgg caaacgagac 1800 

tttctcctgg cccctgcctg ctggagatca gcatgcctgt cctttcagtc tgatccatcc 1860 

atctctctct tgcctgaggg gaaagagaga tgggccaggc agagaacaga actggaggca 1920 

gtccatctag ggaatgggac tgtgaggcca tacttgtgaa acgtctggac tgctattcta 1980 

gagcttttat ttggtgtgtt cgttgcacag ctgtttgaaa tgtttaataa agctttataa 2040 

actttaaaaa aaaaaaaaaa aaaaaaaaaa 2070 



<210> 48 
<211> 569 
<212> DNA 

<213> Homo sapiens 



<400> 48 

cgagaagaaa atagtgaatc actgtagcaa tggctttgat tcagacctta aaatcacata 60 

agaagaatta caacatgtta tggattttta agtggcaggt attgtaactg tcttttgtgt 120 

gcaaaatacc gagtaaccac tgggaaaata tttcagatga aagggatgac aaaagcatgt 180 

tgcgcttcgc atcagcaagg cattgacttc tgaaaaaatg atccgaaaaa agtttcaccg 240 

tttgtcttct tacctcattt taagaagcat gtgaaaatgg gataccatag actactgaga 300 

atttcagaaa ttgagaacaa tttcataaca aaacggctat atttgaagag agaatacatt 360 
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ttatataaac aggaaaatac atttgacact ttatggaatr ttatgagact tttngtggga 420 

acagaaggtc ttcaaattgt aaaatgtaaa gattgctctt cttattaagt ctttaacagg 480 

gatgtatttc attgtatgtt ttgggtatgg ctttggaata aatcatttta tattttaaaa 540 

aaaaaaaaaa aaaaactcga ggggggggc 569 



<210> 49 

<211> 1255 

<212> DNA 

<213> Homo sapiens 



<400> 49 

gagatgaaat gtctttcctc caggacccaa gttccttcac catggggatg tggtccattg 60 

gtgcaggagc cctgggggct gctgccttgg cattgctgct tgccaacaca gacgtgtttc 120 

tgtccaagcc ccagaaagcg gccctggagt acctggagga tatagacctg aaaacaccgg 180 

agaaggaacc aaggacttcc aaagcaaagg agctatggga aaaaaatgga gccgtgatta . 240 

tggccgtgcg gaggccaggc tgtttcctct gtcgagagga agctgcggat ctgtcctccc 300 

tgaaaagcat gtcggaccag ctgggcgtcc ccctctatgc agtggtaaag gagcacatca 360 

ggactgaagt gaaggatttc cagccttatt tcaaaggaga aatcttcctg gatgaaaaga 420 

aaaagttcta tggtccacaa aggcggaaga tgatgtttat gggatttatc cgtctgggag 480 

tgtggtacaa cttcttccga gcctggaacg gaggcttctc tggaaacctg gaaggagaag 540 

gctcaccctt gggggagttt tcgtggtggg atcaggaaag cagggcattc ttcttgagca 600 

ccgagaaaaa gaatttgggg acaaagtaaa cctactttct gttctggaag ctgctaagat 660 

gatcaaacca cagactttgg cctcagagta aaaatgattg tgtgaaactg cccagctcag 720 

ggataaccag ggacattcac ctgtgttcat gggatgtatt gtttccactc gtgtccctaa 780 

ggagtgagaa acccaCttat actctactct cagtatggat tattaatgtt ttttaatatt 840 

ctgtttaggc ccactaaggc aaaatagccc caaaacaaga ctgacaaaaa tctgaaaaac 900 

taatgaggat tattaagcta aaacctggga aataggaggc ttaaaattga ctgccaggct 960 

gggtgcagtg gctcacacct gtaatcccag cactttggga ggccaaggtg agcaagtcac 1020 

ttgaggtcgg gagttcgaga ccagcctgag caacatggcg aaaccccgtc tctactaaaa 1080 

atacaaaaat cacccgggtg tggtggcagg cacctgtagt cccagctacc cgggagggtg 1140 

aggcaggaga atcacttgag cctgggaggt ggaggttgcg gtgagctgag atcacaccac 1200 

tgtattccag cctgggtgac cgagactctt aactaaaaaa aaaaaaaaaa aaaaa 1255 



<210> 50 

<211> 2354 

<212> DNA 

<213> Homo sapiens 



<400> 50 

aaaaagtcac cttgtaactc atctcttttt attgtaagtt tattaaaaat gaagaggaca 60 

acaatgagaa ggaacataaa gggtcagcta gcactgtctc ctggtgcatg gggctgtgca 120 

gatgtcccgg ccactccttc cctcatactt cccttagaga acttgctctg ctacaagcag 180 

tgggcttgga ctaaaagtga ttaaaatacc acaggcataa ggagaaaagg agtatacgta 240 

gtagtaataa ttactagtat aaattatttt cttcacatgc tacgagtaat aatattaaaa 300 

aactcatttt accattaaga ttccttatgc tgaagctctt ccatttagaa tactgccaat 360 

gtcatttact ggtatgaact aaaggtcccc cttcttttcc acttcactgg gaacctcagt ' 420 

aaaacaccag catatcttac ctctctttct gactggccga tgcttccaga gactgaatgt 480 

tgggaaaacc tagtagccaa acaattytag gacagaataa catttttata tttggtccca 540 

ccatcttatt acatttagtt atagttttaa aaaagaaatc caagcccatt aaaatatgtc 600 

tggtcaatga aatgcttcct tttattgtgt tgtgctattg tactttgttt ttcaaaacat 660 

tgtaaaaata gtatctt tgg tttagtattt tggattatat attataatct gaggagtgtt 720 

ttgcttatgt agaatccaga tatatttctg ttacccagga gatgttactt acatacg'taa 780 

tactgtatcc tgcacgtgga aacattcaga attgtagata gcataactcc ccctgctcct 840 
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attcttttga gcctaggtat aatttttttt tttttttttt agaaaaagac atatttagct 900 

ttaatttcta tttatgctaa acatatttat aagtagtctg tcaatataat accaactatt 960 

tttattttta cataattcaa ttatttcatt tgacatgtct ggcagactca agacattaag 1020 

taaaaaattg gaactatgat ttttctttgt cattttttaa aaaagaatta ttttattaac 1080 

ctgctggcat ataatctgga gttcttttca caaccttact ttttctgatt tgctttattg 1140 

aatgattgaa tactcat ttc tttctaaaaa tatgttgtaa attctccctt ggcaagattt 1200 

ctccctatga gggtagttat tatttgagtc tgccaagtgg ttaccatggg gcaaggtgcc 1260 

atgatgtatt cttgggtgca ttggtttttt gcgcattgta aatttaagac acttatagta 1320 

agtggactca ttcatagatg agtttcagaa ccttttacgt tctcggtaga ggcttctgtc 1380 

ggacaggcag aagagtgtat tcctcacttt tttttttgtc ttcaaattcc agtaaggcat 1440 

agcactttta agaaattaga atttttctat catctatgca aatgatattt atgttaatat 1500 

taaatatctt atgttacact gggagtaatt tgaggtgcaa tcatttttat tactactttg 1560 

aacagaggac catcatcctt ctttcttcag aaaactaaga agtaagtgta acttttaaag 1620 

taagtataca tcagtgagag taggcttgtt ttacaactat ttctagccag tgagttgtgt 1680 

tttcatgcct catcaaaaga caataccaca ttgcatcatt ttacaaaata tgttgtcatt 1740 

ttcatttcag ttgtaacata ggaaaataga tatctcctag atgatttctg agtttcttac 1800 

tgcaaagaac agttataaat tggtatacat gtgtctctgt aatagggata atattgatat 1860 

atctgciigct acatatttaa gaatcattct atcttatgtt gtctcgaggc caagatttac 1920 

cacgtttgcc cagtgtattg aattggtggt agaaggtagt tccatgttcc atttgtagat 1980 

ctttaagatt tcatctttga taactttaat agaatgtggc tcagttctgg tccctcaagc 2040 

ctgtatggtt tggattttca gtaggggaca gttgatgtgg agccaacctc tttggtacac 2100 

aggaagcttt ataaaatttc attcacgaat ctcttatttt gggaagctgt tttgcatatg 2160 

agaagaacac tgttgaaata aggaactaaa gctttatata ttgatcaagg tgattctgaa 2220 

agttttaatt tttaatgttg taatgttatg ttattgttaa ttgtacttta ttatgtattc 2280 

aatagaaaat catgatttat taataaaagc ttaaattctc aaaaaaaaaa aaaaaaaaaa 2340 

aaaaaaaact cgag 2 3 54 



<210> 51 

<211> 2267 

<212> DNA 

<213> Homo sapiens 



<400> 51 

gggticgaccc acgcgtccgc ccacgcgtcc ggaaggcttt gggcacagac cacacaagga 60 

tctatgggca agcaaaaatg aaaacgaaga gat tt tggag agaccagccc agcttgcaaa 120 

tgcaagggag acccctcaca gcccaggggt agaagatgcc cctattgcta aggtgggtgt 180 

cctggctgca agtatggaag ccaaggcctc ctctcagcag gagaaggaag acaagccagc 240 

tgaaaccaag aagctgagga tcgcctggcc accccccact gaacttggaa gttcaggaag 300 

tgcct tggag gaagggatca aaatgtcaaa gcccaaatgg cctcctgaag acgaaatcag 3 60 

caagcccgaa gttcctgagg atgtcgatct agatctgaag aagctaagac gatcttcttc 420 

actgaaggaa agaagccgcc cattcactgt agcagcttca tttcaaagca cctctgtcaa 480 

gagcccaaaa actgtgtccc cacctatcag gaaaggctgg agcatgtcag agcagagtga 540 

agagtctgtg ggtggaagag ttgcagaaag gaaacaagtg gaaaatgcca aggcttctaa 600 

gaagaatggg aatgtgggaa aaacaacctg gcaaaacaaa gaatctaaag gagagacagg 660 

gaagagaagt aaggaaggtc atagtttgga gatggagaat gagaatcttg tagaaaatgg 720 

tgcagactcc gatgaagatg ataacagctt cctcaaacaa caatctccac aagaacccaa 780 

gtctctgaat tggtcgagtt ttgtagacaa cacctttgct gaagaattca ctactcagaa 840 

tcagaaatcc caggatgtgg aactctggga gggagaagtg gtcaaagagc tctctgtgga 900 

agaacagata aagagaaatc ggtattatga tgaggatgag gatgaagagt gacaaattgc 960 

aatgatgctg ggccttaaat tcatgttagt gtcagcgagc cactgccctt tgtcaaaatg 1020 

tgatgcacat aagcaggtat cccagcatga aatgtaattt acttggaag-t aactttggaa 1080 

aagaattcct tcttaaaatc aaaaacaaaa caaaaaaaca caaaaaacac attctaaata 1140 

ctagagataa ctttacttaa attcttcatt ttagcagtga tgacatgcat aagtgctgta 1200 

aggcttgtaa ctggggaaat attccacctg ataatagccc agattctact gtattcccaa 1260 
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aaggcaatat taaggtagay agatgattag tagcatattg ttacacacta tttnggaatt 1320 

agagaacata cagaaggaat ttaggggctt aaacattacg actgaatgca ctttagtata 1380 

aagggcacag tttgtatatt tttaaatgaa taccaattta atttcttagt atttacctgt 1440 

taagagatta tttagtcttt aaatttttta ggttaatttt cttgctgtga tatatatgag 1500 

gaatctacta ctttatgtcc cgctctctaa actacatcct gaactcgacg tcctgaggta 1560 

caatacaaca gagcactttt tgaggcaatt gaaaaaccaa cctacactct tcggtgctta 1620 

gagagatctg ctgtctccca aataagcttt tgtatctgcc agtgaattta cygtactcca 1680 

aatgattgct ttcttttctg gtgatatctg tgcttctcat aattactgaa agctgcaata 1740 

tctcagtaat accttcggga tcactgtccc ccatcttccg tgttagagca aagtgaagag 1800 

tttaaaggag gaagaagaaa gaactgtctt acaccacttg agctcagacc tctaaaccct 1860 

gtatttccct tatgatgtcc cctttttgag acactaatct ttaaatactt actagctctg 1920 

aaacatarcg atttttatca cagtattctc agggtgaaat taaaccaact ataggccttt 1980 

ctctigggat gattttccag tcttaaggtt tggggacatt ataaacttga gtacatttgt 2040 

tgccicacagt tgatattcca aattgtatgg atgggaggga gaggtgtctt aagctgtagg 2100 

cntttctttg tactgcattt atagagattt agctttaaca ttttttagag atgtaaaaca 2160 

ccctgcttLc ttagtcttac ctagtctgaa acatttttat tcaataaaga ttttaattaa 2220 

aacccraaaa aaaaaaaaaa aaactcgagg gggggcccgt acccaac 2267 



<210> 52 . 
<211> 2298 
<212> DNA 

<213> Homo sapiens 



<400> 52 

caggaactcc aggttctgct ggccgtggca tcctctctcc aagtctgctc ccttaccgga 60 

gctacgataa cgtagcatga atgacacctg agattagagg ctggggctca ctgcaggctg 120 

cggagagtca tgctggtcca catgaacact tggcagtgct ctcgtagacc cctcggtgat 180 

gtggaatgga caggtgcctc gcaagagaag caagcacgtt cataacaaaa cagcaacaca 240 

aagacatgtt aagcatgttt atttatttgg ctgtttttgt ttatttactc gagctgtggt 300 

cacagctgcc aggtacctaa gcaagtcagt tgggtacagc aggacacgcc accattccag 360 

ggtactggta ccgccagaaa caggagtggg tcttgtcctg ttgcaggcac accgcagtgg 420 

ttttctcctc ggcagctctc caacaaacgc ctgagtcaca ggccagagct gccttggtat 480 

gttgtcaagt ccaaaacttc ttctctgggc tacctatctt ccctcatgaa gcaggtgctc 540 

aggacccgga agaatcatct acctcccagc tttgtgagac agaaccaagt aaaaggaaac 600 

atgctagaaa acgtgcctag agaagacact tcaacctttg ccctatccaa cccctcttca 660 

gagaaaggtg tcccatggcc ccaaaaagaa ctgccaagtt ttggtgagga gtaacaccct 720 

ggcatgacat tccttctctt tcctggccct caaccacttc cttcctt tgg ctcttaagac 780 

ctagcaggtt ctgtgaactc tcaggccttg gccagcacta gttaggggag gtcaggcggt 840 

caatgtcctg gtgattttat gagactgccc cactgagaaa acttacttac ctcaggcatc 900 

cagtgccccc acccagggtt caggccctgt ctaaggtgtt gcttaaagac aaaaaggcaa 960 

catgtgcccc actggtggtg tgccactgtt ctcatgctgc ctcctaagtg actccgattt 1020 

ccagccctgg tagaataagg aagacagctg atgcctcctt agccccttag cacatgttcc 1080 

taaggtgtgt tgtcaagcca acctgaagtt ctgcctccct gttatagtcc ctgtctcccc 1140 

cacagagacc tgtgggtgct cccagcagag ttgagactgg ctccgttgag ttaatgacta 1200 

gaatatagcg ctttcactac ttgattgtta acctgttttc ttctgatgcc atcaagtacc 1260 

agcagtcaga ctattccact ggttaagtgt ttactaccat taaagcgagg catgaagcaa 1320 

agagctgagt gagtcctctg ctctccagag gaccaagaaa tacctgtgtg ' acacagaccc 1380 
acttcagtgt gtacagcaaa ttctatagtg cttctgagcc cagcagggct ttacctgccc . 1440 

ctggagagtt ttagccgtct tgngtttctt gtttacttca caaccaaatt tgtccccCct 1500 

tctctccgtt aagggagaga agtcacttta gctggataat acctatgtaa caaactgagc 1560 

agctgttatt tgggcaaaat caaaggaaga aagagactat ggtcttctat ttattgtggg 1620 

aaggaaaaca gggtggggcg ggtgagtgaa aaggtggaaa tccctggtac cttgcctggt 1680 

ggttacacag tttaaccata ggccaatttt aggggcctct gaagtatctt tctacaaacg 1740 

cagacaagct ccactacccc taacccgcca ggatgcccaa gtccactgtc acaatccctt 1800 
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tcagaaaaca 
tagctttgcc 
aatc tgtact 
agggaacaaa 
gagagagcta 
ctctatgtgg 
ggc tagagct 
taaacaaaga 
aaaaaaaaaa 



ttagtggccg 
aactccatcc 
tgggagcagc 
gccctgacct 
cacggcaggg 
gcagaacatg 
gcaaaaaagg 
cagacttgta 
aaaaaaaa 



ctgccccagc 
tccaaaact t 
ctgctggatc 
ctctctccac 
gcagacaccg 
ctctccttgc 
gacacacccc 
gcttattttg 



tacagagacg 
cccagaatac 
cagaacatga 
attaccctta 
tgagtataag 
ctctcctgga 
acttcggtaa 
tatttttttt 



gccgaaatgc 
ctccctttcc 
caacagagag 
caaaaacagg 
ccactttcct 
aggtgtcttc 
aagaaaatag 
aaataaatac 



tttcactcct 
agttctacca 
ctgcgtccac 
ccctccccat 
ccctggagtg 
tctatggcct 
ggaaaggcca 
actttacatt 



1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2298 



<210> 53 

<211> 1109 

<212> DNA 

<213> Homo sapiens 



<400> 53 

ctaaactatt 

aatgaacaaa 

tgatttattt 

gtttctctaa 

ttactcgcag 

gggtatttga 

actaggtgag 

tttctctgaa 

tttaatcaat 

aaagtgccta 

tgggcccaat 

accagttcag 

gtgtgtatct 

tacatatgta 

aacaagtgta 

gagaattggt 

agtgtacaat 

tagattggct 

ttgaaaaaaa 



tattcaaaag 
cacaaaacaa 
tgtccagtat 
tggttcattt 
gagacaccag 
ataggtagta 
atttctataa 
tttgaactta 
cttctattat 
ccatgattat 
cggcatcata 
ctcaacttta 
gtacgtgtgc 
tacacactat 
tttgtgttat 
tttattgttg 
ttcttttctt 
gtgctttgtg 
aaaaaaaaaa 



taacccaact 
tacttaaatg 
taaggaatgg 
tcctttagct 
acccaaccca 
aaggcaggta 
atgtctgaaa 
tttgatttat 
tcaatcatct 
gtgctgtaga 
agcatgtctg 
gaattcagca 
acacacccat 
ctatgcaaaa 
ctttaaaata 
atctgtggat 
aatttaatat 
tcttttaaca 
aaactcgag 



aattaaagtg 
agaattctgt 
ttatctttat 
tgtgaaaatt 
tgcttagatt 
caagtttaag 
agttacatgc 
ttaaccaagt 
atccatttat 
aaagacaagg 
aagcaaaaga 
gtaacagtac 
gtatatatat 
tataatatat 
gaacaattgt 
ttaatgattt 
atttatgtaa 
tgatcaaatg 



aaaaaaaatt 
gtcttttttg 
cattcttcta 
agggcagttt 
tctgttaata 
ggagcagggc 
atagtcattg 
tat tataata 
taattcaaca 
acatttacta 
caataatcac 
agatggccta 
ttatctatct 
gtataatgca 
atcttgaagt 
ctaggtgaaa 
atgcatgcct 
attaaacttt 



gttgaatcac 
gttttatctg 
acatgtttcg 
gtccagagcc 
aaagggagaa 
tatcatatgt 
gctcaggtaa 
tgcagttctc 
aatatttatt 
ggggggattg 
atccaacggc 
aagtacatct 
gtacaaacac 
tataaattct 
ggtaaatgca 
aggacgttta 
gaaatt tggt 
atcttatgac 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
• 960 
1020 
1080 
1109 



<210> 54 
<211> 1296 
<212> DNA 
<213> Homo 



sapiens 



<400> 54 

ggcacgagct 

ttctttttac 

ttggttcatc 

caaaaaagta 

gaatgaattt 

acacatatct 

ctttaaagga 

caagatgcac 

agttttgcta 

tcagat tcaa 

tggactagat 



tccccattct 
aacgctttct 
atgcccctca 
taccatagta 
gagttattag 
gttgttaaat 
gttttggtag 
acaagccaag 
atccatttta 
gatattagac 
cactcccact 



gt t ttcctac 
tgcattttct 
ggcatggagt 
ttggtcttac 
agaaatgata 
ttaggatggc 
ccgaac ttgt 
gtaatcataa 
tgtgttaaat 
at t tttaggg 
tc tcccttaa 



acaattaaat 
ctctttcc tg 
ttgaaaac ta 
tcccatacag 
atagtagtt t 
ccgtactttg 
aggcgttttt 
t tcagaagtt 
ggcaatggca 
gcagaacagg 
aaatgttgtt 



aatt t tagtt 
tgct ttatcc 
ggtagatagg 
agaagccatt 
aagtatgttc 
gaaccactag 
ggagcatatt 
aatgctttct 
tgtttggaga 
aatcaaagta 
tgtgggctaa 



ccgtaaattg 
aattttgtct 
atgtctaaac 
caaactgtgg 
attcaggttt 
caaagaagat 
ttttgtttag 
aaaggggtat 
aattggt tct 
ttcattattg 
ggaaaaaat t 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
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tcatacctcc acggatttta ctattgtgga ggatatagca agtgtccttg gtctggctta 720 

gtttgggagc acagatggag gaaacttagc ctgcccatta tacttcattg tttggtagac 780 

taagaaagta actggtattg ccgtttcctg agtaaccagt tttctcaggc tatagtattc 840 

ttcctgggca tcaacagtgg gcactaagac tttcacatgc tatggccgaa agtgctttaa 900 

catttttctt ggggaaattzt tatattagag ctctcaactt t ttaaat tag gaagtgattt 960 

tccctaaaac agggaataga cctggcatga tagccatctt tgaaacttgc cacagtcttc 1020 

ctcagcatac ttggttggaa cgctgtacca agatgctact ggatactcaa aaaatccctt 1080 

ttcttttaaa ctctaaggaa gggtattaaa aaaacatccc aacagtattt aaaaacaaat 1140 

taaagcttgg gatcagtttt aaaaagtgcc atggctgggt gtgatggctt gcacttgtaa 1200 

ttccagcact tcgggaggcc aaggtggaag gactgcttga gctcagtctg ggctaaacat 1260 

aacaagacac tgtatcttaa aaaaaaaaaa aaaaaa 1296 



<210> 55 
<211> 1432 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (1399) 

<223> n equals a,t,g, or c 



<400> 55 

gaattcggca cgaggaaaga ttgaagatgt gggctagtca aaagtttact gataatttct 60 

cactcttcta cagattgata atattgt'cct gatgaaggac tcagatacag gccgctctaa 120 

aggttatggt ttcatcacgg tgagtctcta gtcttttaat ttttttattt tactttgggt 180 

ttgtccactt gtctgatttt gcagcttagc ttcatcctcc tcctttagga actgtctaaa 240 

tgacccataa accctggtgc ctgaagcttg gactagcctt ctaccccttg agatgagtgc 300 

attgcttgag atcttggctt tgctcctaca ctctgtcagt ggccctggta tgggggtgtt 360 

caggagttca cccagcttcc ctggtgctgc aacttggctc tttgggtaat agtaaccagg 420 

ctgcagctaa aaggtwgggg gtgtgaggga sgttaggtat gggcttt taa agacatgctt 480 

tatagaattg atgtttctca taacagggat gggaatagga aattatactt ccctctggtg 540 

ctaccccatt tgaagcaatt tctgcaccga gaaggatcag ttattaacgt agcactatgg 600 

ggagaacagt gaggccaccc aattatgggc aagcttcacc ttttcctgac attccaacaa 660 

aatggttgcc aattcctata actggttcct ccagctccat gtgactccag gctgagaact 720 

ggctgccagc cacaaagtct gatagaagct tgtattttct gggcttaaac caggcagcat 780 

acactcccac agtgacccac agggcagagg gcagcaggtt gtattctgtc attggaattg 840 

ctcacctcaa aaatatccag taaaggcaag ccatgtataa cacctgccta ggaactgtgc 900 

agtaccacat gccaggccct aaggcaggta atgctgctag ctagctaaac aagctagctg 960 

tggtgttgac aattctgtgg tggcaagtaa cttttgtaac cttttctcgc tctctgtgtg 1020 

actgagatac ggaaaggctt ctgtggggca tttttgccct tgcatcgttg ccttttgggt 1080 

caacaacctt gacacttaaa caaacagcag actgggaatc ctctttgtac cagtgtgttg 1140 

ctgggtgctg ctgataaaag ggactagaga gtaaaggcct tctggtcagc aggtcaccta 1200 

gtcaacagct cttgtgtgta tgtgggggtg tgggttctgc cttgctgtca gcactagggt 1260 

gtgttccctc ttaagcctgg aattaggagt tccagattcc tagkacttaa ctaaaatttg 1320 

gccaggcgcg gtggctcaca cctgtaatcc cagcagtttg ggaggccaag gtgggtgaat 1380 

cgcctgaggt caggagttng agaccagcct gaccaacgtg gtgaaacccc at 1432 



<210> 56 
<211> 979 
<212> DNA 

<213> Homo sapiens 
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<400> 56 

ggcacgagga gattggtttc atagtaagga ttctttcttt aaggtgatat ggagcaactg 60 

ctttcacagg ggcaccaggt tggtaaaaac tcaaagctaa caccattcag aacttaccta "120 

atgatgtttg aaaaagaggc ggtaggctga taactgcttc ctaggaagac ctaccaactt 180 

caccagcatg ctcattactc tcatcattgt tgttggaaca ttttgttctt gggtacaagc 240 

ttactttaca cacatctggt tactatgttt gttctggaag acggcagcct catggagtga 300 

ctagagaaca cttgatactg agctctggaa atcgtttttt aacagcttta ttgatattgt 360 

ataatttaca gatcatcaag ataagcccct taaagtatac aattcattgg ttttttgaat 420 

atctacagag ttgtgtgacc ataactatag tccatttttt aaacatttca tcactccaaa 480 

aggagacttt gtacccatcc tccctacctc tctcttttcc tcccctagct ctaggcagct 540 

ttctttcttt ttctttttct ttttctcttt ctttctttct ttctttcttt cttttctttc 600 

ttttctttct ttctttcctt ccttccttcc ttccttcctt tccttccttc cttccttcct 660 

tccttccttc cttccttcct tcctttcttt ctttctttct ttctttcttt ctttctttct 720 

ttctttttct ttctttcttt cttgatttgc ccattttgaa catctcatat gaatggaatc 780 

atgcaatatg tgagaatcct gaaaattttg atttgatttt caaagaccgt gtagacaaac 840 

atgacctggt tactctgcag gccccatctt cccaacagtg tcctgagtgt gagattaaga 900 

ccaaatgaac tctgtcagtg ctgccaactg ttttattgga ttaaatgact tgtttttggc 960 

caaaaaaaaa aaaaaaaaa 979 



<210> 57 
<211> 2667 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (2652) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
<222> (2659) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
<222> (2662) 

<223> n equals a,t,g, or c 



<400> 57 

gcaaagactt ctggtactct gtggtcaacg gggtcatctt taactgcttg gccgtgcttg 60 

ccctgtcatc ccacctgaga accatgctca ccgaccctgg ggcagtaccc aaaggaaacg 120 

ctacgaaaga atacatggga gagcttgcag ctggaagccc ggggaagtca tctacaagtg 180 

ccccaagtgc tgctgtatta aacccgagcg ' cgcccaccac tgcagtattt gcaaaagatg 240 

tattcggaaa atggatcatc actgcccgtg ggtgaacaat tgtgtaggag aaaagaatca 300 

aagatttttt gtgctcttca ctatgtatat agctctgtct tcagtccatg ctctgatcct 360 

ttgtggattt cagttcatct cctgtgtccg agggcagtgg actgaatgca gtgatttttc 420 

acctccgata actgtaatcc tgttgatctt cctgtgcctt gagggtcttc tgtttttcac 480 

tttcactggc agttatgttt ggcacccaaa tccactccat atgcaacgac gagacggaga 540 

tcgagcgatt gaaaagtgag aagcccacat gggagcggag gctgcgatgg gaagggatga 600 

agtccgtctt tggggggccc ccctcamtcc tctggatgaa tccctttgtg ggcttccgat 660 

ttaggcgact gcccacgaga cccagaaaag gtggcccgga gttctcagtg tgaggcgtgg 720 

ctcatcagac tgaaacttgc tcacagactt ccagttattt atttggggtc tgaaggatat 780 

caacagctca tctgtgacca acagggcaac tggaacctac acaaaccaat tgcttgcagc 840 
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aagcagagtt ttatatattt atagtcacag atggcagagg aagaggctct cagtccccac 900 

ctgtacaaca acggaaaggt gtgtggccac acgaagaagc caaacgccgt ggccccctgc 960 

agagctgggg cttctgtgga raatacttcg ggttattaca tgggttattc aaatcctggg 1020 

tcctgagctg ctgtttccaa tcatgaagaa aaacagtgaa tccagtgaac agggattctc 1080 

caagcagtca tttcaggggg ctcctgctga ccccgccact cagcagtgca ctccccggat 1140 

cacagcaggg cgtttacata gaaagacgtt ttggtctcga ttagctccga tgctttgcac 1200 

tgaagttgca aaagatctgt gcactgaaca gtgaaggtgg cttccggcac actccccgct 1260 

gccccggaag agacatcctt tgaccctctc agcaagtctg tgtgtgtgcg tgtctgtgcg 1320 

tgtgcgcgcg tgtgtgcatg tgtgtcaaaa ttgccagtgt tgtttaggca atgtaacatt 1380 

taccggctgt gtacagcaaa caagctattt tttagaaacc gacgtttcag ggaagagggg 1440 

agagagccgc ggggtcctgc ccgtggttac tatgaatgca ttgctgttgg aggacatctc 1500 

gatccaaaga acagccgttc ctgtgcggcc cttcgttgcc ctcctgcttt cattttttaa 1560 

agaaatcttg agtgcttgag ggccttggaa ctgatttttt ttttttgttc cagccaaatt 1620 

agcagtgtat aaatggcacc taggtaagag cagagctgcg gctcggtgac ttgatacttg 1680 

gggcagcccg atgctgtgtg tggggcaggg gaggcatcct tactggagag gcagggccca 1740 

gccattgggc acctctggga aggggagggg accatgaggc agccagcccc tggcaggggc 1800 

gactgtgcca ccgcaggcag cgctccagtc gggaatggcc aggatggcgc cctcttgttg 1860 

gagtttttgg ttagctttta cgttttcttc tccacccacg gcacaggtga taaaacagga 1920 

tcctcggtgc ggagcttaaa attatgccag aaagccaaca gctcccctcg tggggccttg 1980 

ccctaaactt gcctggtttg tacatttttt gccggacgca tcaagaagca atctgtgaca 2040 

aagtctgagg gtcttccttt atgcttgccc tccacactaa gagaagttgg cgtctccctc 2100 

ctgggaattg ttttgccttt ctgttcatct gtgaactgtt ttttgttttt aattactctg 2160 

taccccatcc gaatcagggc ttctaccact gctgatgcaa aacccacaaa gggacctacc 2220 

tgagccaccg tcctagccaa gcgagcaaac ctgcaggggg tttggaagtg gacttggtca 2280 

ccgcagaagc gtgtgcgccg ttgggggaag agctgcgtca cagccagagg gacaaagtgt 2340 

gggtgatcct ggagacgcca gtttccgaga ttgttctgca tattcatttg cacattgttg 2400 

tctgggttgg acatgcgtgt gggcttcagt gtgaggcttt taatatgtat atcctgttat 2460 

caataaaaca attatccaag tggttgaatc ctgtgagact tggcaagtgt gtgcaaatca 2520 

agtatacttg acttttcaac ctcttctttc aatgtaactt ttatatgaaa taaagtaatc 2580 

aattaacagt tctcaaaaaa aaaaaaaaaa aaaaaaaaaa accccggggg gggggccccg 2640 

ggaacccaat tnccccccna anggggg 2667 



<210> 58 

<211> 1356 

<212> DNA 

<213> Homo sapiens 



<400> 58 

ggcacgagat cccactcaat cttacctgta ctatttgcca tctcctctca atcaagttca 60 

ttccataatg atgttttcct gagtaaacca gaaaaaaaag aatccttata aataggcaaa 120 

gattactcag taaaataggc aaaggctctc agagcctttt ttctcatgtg acatgcatgt 180 

atctgaatag gaacttcttg tttctggctg ttgaattatc caaaaggatg gctttagtgg 240 

taagtttcgt gcataaagga aaggaaggca tgttagccag tggagaatac atttaggcca 3 00 

cagggacctt gtggtgcttc ttggaattac gctgggcttt atgcatggat agcagatgag 360 

gccaggggag gaaaaactct agagatggaa ggatggatgg acaaaggaag aagagaagaa' 42 0 

agagagaata aatagcatat gcaatatgtt gaatttgcac tgctagcaag caagaactta 480 

agtcacacac atacccagag ccaggccccc aggaatattt ctcaaccttt atgctttact 540 

cttctccaga tagtaaaaca cctacaaaat atcatcaggc cttgttcttc agcatgacaa 600 

aatgtcctgc ttcttgcctc tgtgaacaag ggggactgag attgtatctc ctttccacaa 660 

gagcccttgg gatcaacacc tatggaaggg aagggaggaa tggaaaaaag gggagctgag 720 

ctgggatgca gatctgctag atgcctcaga caaccctgcg gggagttatg gagatggaat 780 

gccctttaga attgcccagg gttcaggaga caggggaggc ctttttatac ctgcatcacc 840 

tagtcactgg gtatgcttga tggggaagaa tcatgacgtt aggagaggga ggtggctctc 900 

tgaagctgta gcaatcccca aagggggcag acctttgcag atgaggtctt tcttctggca 960 



WO 00/56755 PCTYUS00/0683O 

34 



gcactcccag aaactaaggt aaagtctctg ttattcctga gggggatccg gatggcttat 1020 

catgtccatc acactccaca atgctatata ataccataaa actttgcaaa tagaatgaag 1080 

gagaaaataa atattgcaaa agcatactgt caaatttcta cataacagaa tattaggttt 1140 

gaaaatatta cccattagtt aaatttctcc tccttttaca atgatgtttg cctttaaagg 1200 

ggtcaccaga gaataatttg tttcacagag cagccatgct attaatacta ctgtttagag 1260 

atatagaaac gactttgcaa ctgtgaattg ctaagaattg tagaaataaa gggaaaataa 1320 

aattttcttt tctaaaaaaa aaaaaaaaaa aaaaaa 1356 



<210> 59 

<211> 850 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (18) 

<223> n equals a,t,g, or c 



<400> 59 

gctgacctca tgatctgngc gcctcggcct cccaaagtgc taggwttaca ggcgtgagca 60 

ctgcgtgctt atttaaagta tgtsctgtct ctctccttat gaatgttttt ttttttccct 120 

gttggtcact cattttcatg atcgttttcc aattcttaga tctgacttca tgcatgagaa 180 

gtacagaaag tacacaagaa taaagaataa aagtagggga gtcaggaatg ttctatttta 240 

aacgcaacta ttagattcct cactgtctcc cttcaattat tcctgatctt tactctttga 300 

gtcctccctg aaataacatg ctattagatt gatgcaaaag taattgtcgt ttttgccatt 360 

actttttttt ttttcttttc tttttttaga cggagtttca ctcttattgc ccaggctgga 420 

gtgcaatggt acaatctcgg ctcactacaa cctctgcctc ctgggttcaa gcgattctcc 480 

tgcctcagcc tcccgagtag ctgggattat aggcatgcgc caccacaccc agctaatttt 540 

gtatttttag tagagatggg gtttctccat gttggtcagg ctgctctcga actcctgatc 600 

tcaggtggtc cccccgcctt ggcctcccaa agtgctggga ttacaggcat gagccaccac 660 

atccttgcca ttactttcaa tagcaaaaac cacaattact ttttcaccaa tctatataat 720 

gattagaaat atatccccta ctctggaggg tgaggcaagt gatcctatcg cgtgaaccca 780 

acagtttgag gccagcct:gg gcaacatggg gagattttgc ctcaagaaaa aaaaaaaaaa 840 

aaaactcgag 850 



<210> 60 

<211> 110 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (110) 

<223> Xaa equals stop translation 
<400> 60 

Met Val Phe Leu Pro Ala His Ser Gin Pro Phe Leu Phe Pro Phe Leu 
15 10 15 

Phe Phe Phe Ser Pro His Thr Phe Leu Gly Leu Pro 1 Pro Trp Lys Glu 
20 25 30 

Glu Gly Leu Thr Trp Val Leu Ser Ser Pro Gin Val Arg Arg Val Thr 
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Arg Ala Pro Ser 
50 

Leu Pro Gin Leu 

65 

Pro Ala Pro Asn 



Asp Phe Phe Arg 
100 



40 

Leu Trp Thr Trp 
55 

Arg Pro Ala Gly 

70 

Pro Gly Arg Asn 
85 

Lys Met lie Ser 



Ala Leu Pro Glu 
60 

Pro Gly His Gly 
75 

Trp Pro Leu Leu 
90 

lie Ser Phe Gin 
105 



Pro Leu Pro Gin 



Leu Arg Lys Ser 
80 

Gly Ser Leu Phe 
95 

Pro Xaa 
110 



<210> 61 
<211> 27 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (27) 

<223> Xaa equals stop translation 
<400> 61 

Met His Pro Asp Leu Trp Pro Asp Cys Gly Leu Trp Leu Pro Gin Ala 
1 5 10 15 

Phe Ser Ser Leu His Trp Val Phe Leu His Xaa 
20 25 



<210> 62 
<211> 37 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (37) 

<223> Xaa equals stop translation 
<400> 62 

Met lie Arg Tyr Trp Gly Phe Gly Gly Thr Gin Thr Leu Ala He Leu 
15 10 15 

Cys Val Pro Leu Asp Gin Ser Pro Lys Arg Arg Gly Ala Gly Arg Lys 
20 25 30 



Glu Trp Gly Ser Xaa 
35 
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<211> 64 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (64) 

<223> Xaa equals stop translation 
<400> 63 

Met Phe Tyr lie Leu Phe lie Cys Leu Gly Ser Arg Val Leu Asn Leu 
1 5 10 15 

Glu Arg Ser Thr Ser lie Glu Thr Tyr Gly Ser Cys Ser Leu Glu Ser 
20 25 30 

Gin Trp Arg Leu lie Ala Val Leu His Met Asn Ser Asn Leu Thr Leu 
35 40 45 

Asn Hrs Gin Gin Thr Leu Ser Phe His Gin Asp Val Asp Lys Glu Xaa 
50 55 60 



<210> 64 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (6) 

<223> Xaa equals stop translation 
<400> 64 

Ser Tyr Cys Ser Val Xaa 
1 5 



<210> 65 

<211> 31 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (31) 

<223> Xaa equals stop translation 
<400> 65 

Met Lys Leu Glu Ala Phe lie Asp Phe Cys Cys Phe Leu Val Val Leu 
15 10 15 
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Thr Trp lie Gin Val Val Leu lie His Leu Phe Cys Leu Lys Xaa 
20 25 30 



<210> 66 
<211> 11 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (11) 

<223> Xaa equals stop translation 
<400> 66 

Met Leu Leu Leu Asp Ser Asp Val Trp Phe Xaa 
15 10 



<210> 67 
<211> 15 

<212> PRT 1 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (15) 

<223> Xaa equals stop translation 
<400> 67 

Met Pro Trp Leu Gin Gin Leu Val Ser Phe Gly Leu Met Ser Xaa 
15 10 15 



<210> 68 
<211> 42 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (42) 

<223> Xaa equals stop translation 
<400> 68 

Glu Ser Leu Leu Leu Val lie .Ala Phe Leu Phe Phe Cys Ser Phe Ser 
15 10 15 

Phe Pro Ser lie Lys Asp Leu Leu Tyr Ala Phe Arg Lys lie Thr Lys 
20 25 30 

Ala Glu Cys Leu Leu Thr lie Tyr Gly Xaa 
35 40 
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<210> 69 

<211> 16 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (16) 

<223> Xaa equals stop translation 

<400> 69 

Lys Asn Cvs Tyr Pro Lys Gly Phe Leu Arg Ala Asn Cys Leu Leu Xaa 
1 - 5 10 15 



<210> 70 

<211> 41 

<212> PRT 

<2 1 3 > Homo sapiens 

<220> 

<221> SITE 
<222> (41) 

<223> Xaa equals stop translation 
<400> 70 

Met Lys Ser Thr Asn Phe Leu Lys Gin Ala Leu Phe Phe Phe Phe Trp 
15 10 15 

Lys Thr Cys Val Val Cys Pro Val Tyr Leu Phe Leu Met Arg Arg Pro 
20 25 30 

Ala Phe Cys Gly Pro Arg Glu His Xaa 
35 40 



<210> 71 

<211> 38 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (38) 

<223> Xaa equals stop translation 
<400> 71 

Asn Ser Leu Lys Thr lie lie Phe Ala Leu Lys Thr Val Val Phe Leu 
15 10 15 



Asp Leu Pro Val Tyr Ala His Ser Leu Leu Trp His Leu Tyr Ser Tyr 
20 25 30 



WO 00/56755 



PCT/USOO/06830 



39 



Cys Asn Ala Tyr Ser Xaa 
35 



<210> 72 

<211> 56 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 

<222> (56) 

<223> Xaa equals stop translation 



<400> 72 
Met Thr Phe Ser 
1 

Leu Leu Leu Trp 
20 

Leu Leu Arg Leu 
35 

Ala Gly Asp lie 
50 



Pro Ala Leu Pro 
5 

Arg Tyr Pro Gly 

Gly Asp Thr Pro 
40 

Met Glu Leu Xaa 
55 



Pro Leu Arg Ser 
10 

Ser Leu lie Pro 
25 

Ser Pro Pro Tyr 



Pro Cys Ser Glu 
15 

Glu Ala Leu Arg 
30 

Pro Ala Thr Pro 
45 



<210> 73 

<211> 20 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (20) 

<223> Xaa equals stop translation 
<400> 73 

Gly Met Leu His Asp Gly Gin Leu Leu Pro Ser Leu Val lie lie His 
15 io is 



Cys Ser Cys Xaa 
20 



<210> 74 

<211> 30 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (30) 
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<223> Xaa equals stop translation 
<400> 74 

Leu Glu Leu Leu Val Cys Asn Tyr Val Tyr Gly Asn Gly Val Val Phe 
15 10 15 

Met He Cys He Tyr He He lie Trp Met Tyr He Tyr Xaa 
20 25 30 



<210> 75 
<211> 51 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (51) 

<223> Xaa equals stop translation 
<400> 75 

Trp Pro Leu Leu Pro Gin Val Leu Gin Glu Arg Val Trp Trp Ala His 
15 10 15 

Leu Gin Ser Gin Leu Leu Gly Lys Leu Gin Gly Leu Leu Glu Pro Arg 
20 25 30 

Lys Ser Gin Leu Ala Gly His Leu Glu Leu Pro Lys Asn Thr Leu Ser 
35 40 45 

Arg Lys Xaa 
50 



<210> 76 
<211> 119 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (119) 

<223> Xaa equals stop translation 
<400> 76 

Met Pro Phe Thr Phe Ser Trp Cys Phe Ser Leu Trp Thr Leu Leu Asn 
15 10 15 

His Arg Pro Asp Lys Ser Leu Gin Arg Lys Gly Leu Trp Ala Val Pro 
20 25 30 

Glu Ala Gly Trp Gly Gin Asp Asn Thr Ala Ala Ser Pro Gly Cys Pro 
35 40 45 

Leu Trp Gly Pro Leu Gly Ala Gly Lys Gly He Gly Gin Arg Gly Ser 
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50 55 60 

Gly Ala Gly His Glu Gly Pro Pro Ser Ala Leu Trp Leu Gin Gly Trp 
65 70 75 80 

Arg Trp Phe Cys Pro Pro Ser Leu Pro Ser Gly Gly Ala Gly Gly Ser 
85 90 95 

Ala Ala Gly Val Gly Thr Ser Pro Arg Met Ala Val Glu Gly Val Arg 
100 105 110 

Thr Val Leu Gly Ser Pro Xaa 
115 



<210> 77 

<211> 37 

< 2 1 2 > PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (37) 

<223> Xaa equals stop translation 
<400> 77 

Met Phe Leu Leu Thr lie Gly Lys lie Glu Lys Ala Leu Cys Phe Leu 
15 10 15 

Phe Phe Cys Cys Cys Cys His Cys Cys Phe Phe Gin Lys Thr Ser Val 
20 25 30 

Ser Val Leu Ser Xaa 
35 



<210> 78 

<211> 42 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (42) 

<223> Xaa equals stop translation 
<400> 78 

Asp Phe Leu Phe Phe Phe Pro Pro Cys Gly Ser His Cys Phe Leu Ser 
15 10 15 

Cys Leu Tyr Leu Ser Leu Cys Leu Ser Ser Ser Phe Pro Gin Met Ser 
20 25 30 



Gin Leu Ser Leu Pro Asn Phe Pro lie Xaa 
35 40 
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<210> 79 
<211> 143 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (143) 

<223> Xaa equals stop translation 
<400> 79 

Met Cys Ala Pro Ala Phe Pro Ala Trp Asn Val Phe Trp Leu Ser Cys 
15 10 15 

Ser Asn lie Cys Glu Pro Ser Val Cys Pro Val Ser Leu Gly Ser Leu 
20 25 30 

Gin Val Gin Glu Kis Thr Cys Arg Ala Gin His Asp Asp Gly Val Lys 
35 40 45 

Gly Arg Lys Gin Ser Ser Glu Gly Val Gly Arg Trp Ala Val Cys Pro 
50 55 60 

Arg Gin Val Pro Ser Pro Pro Ala Ser Phe Leu Arg Pro Gly Arg Ala 
65 70 75 80 

Ala Met Val Leu Ala Ala Ser Pro Ser Val Leu Thr Val Ser Leu His 
85 90 95 

Leu Gly Pro Pro Glu Ser Gin Val Ser Phe Ser Ser Asn Leu Thr Arg 
100 105 110 

Glu Lys Lys His Gly Cys Ala Trp Pro Thr Gly Pro Gly Gly Asp Gly 
115 120 125 

Pro Pro Arg Ser Leu Lys Leu Trp Met Ala Ala Val Leu Tyr Xaa 
130 135 140 



<210> 80 
<211> 44 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (44) 

<223> Xaa equals stop translation 
<400> 80 

Met Met Leu Leu Asn Ser lie Gin Val Leu Leu Tyr Val Pro lie Val 
15 10 15 
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Phe Arg Phe Leu Thr Asp Cys Cys Gly Cys Thr Ser Leu Ser Asp Cys 

20 25 30 

Ser Leu lie Tyr Cys Arg Thr Leu Gly Cys Phe Xaa 

35 40 



<210> 81 

<211> 37 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (37) 

<223> Xaa equals stop translation 
<400> 81 

Met Cys lie Leu Phe Cys Thr Pro lie Ser Leu Phe Leu Cys Trp Leu 
15 10 15 

Pro Gly Pro Ser Leu Glu Pro Trp Val Glu Arg Leu Leu Lys Asp His 
20 25 30 

His Arg Gin Pro Xaa 
35 



<210> 82 

<211> 43 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (43) 

<223> Xaa equals stop translation 
<400> 82 

Met Met Asn Val Ser Leu Glu lie Tyr Phe Val Val Phe Leu Ser Leu 
15 10 15 

Phe Cys Val Val Leu Pro Leu His Ala Leu Phe Leu Lys Ser Phe Phe 
20 25 30 

Phe Leu Asp Phe Ala Cys Phe Gin lie Leu Xaa 
35 40 



<210> 83 

<211> 82 

<212> PRT 

<213> Homo sapiens 

<220> 
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<221> SITE 
<222> (82) 

<223> Xaa equals stop translation 
<400> 83 

Met His Pro Phe Phe Pro Gin Arg Gly Trp Thr Gin Val Ser Leu Gly 
15 10 15 

Val Gly Ala Pro Ala Leu Cys His Arg His Gly Glu Gly Phe Leu Leu 
20 25 30 

Thr Pro Ser Ala Leu Pro Thr Trp Val Val Leu Ser Lys 'Lys Val lie 
35 40 45 

Pro Pro Ala Leu Ala Pro Phe Pro Arg Thr Lys His Val Asp His Val 
50 55 60 

Gin Tyr Phe Leu Leu Cys Arg Glu Ala Ala Met Ser Glu lie Lys Ala 
65 70 75 80 

Val Xaa 



<210> 84 

<211> 8 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (8) 

<223> Xaa equals stop translation 

<400> 84 

Met Thr lie Phe Glu Pro Ser Xaa 
1 5 



<210> 85 

<211> 18 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (18) 

<223> Xaa equals stop translation 
<400> 85 

Met Ser Thr Gly His Gly Ala Cys Leu Val Ser Leu Pro Val Val Gin 
15 10 15 

Ala Xaa 
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<210> 86 

<211> 8 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> {8) 

<223> Xaa equals stop translation 

<400> 86 

Met lie Cys Leu Ala Leu Tyr Xaa 
1 5 



<210> 87 

<211> 58 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (39) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 

<222> (58) 

<223> Xaa equals stop translation 

<400> 8? 

Met Thr Gly Leu Tyr Ala Val Gly Arg Gly Ala Trp Thr Ala Gly Leu 
15 10 15 



Cys Ala Val Gly Trp Gly Gly Leu 
20 

Gly Ala Gly Leu Gly Pro Xaa Gly 

35 40 

Val Val Ser Leu Val Arg Asn Arg 

50 55 



Asp Val Trp Leu Leu Cys Gly Ala 
25 30 

Arg Leu Glu Gly Gin Pro Gly Pro 
45 

Lys Xaa 



<210> 88 

<211> 35 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (35) 

<223> Xaa equals stop translation 
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<400> 88 

Met Gin Cys Asn Phe Leu Ser Ser Leu Glu Arg Trp Gly His lie Pro 
15 10 15 

Leu Gly Cys Phe Leu Leu Cys Val lie Leu lie Ser Leu Ala Gly Lys 
20 25 30 

Gin Lys Xaa 
35 



<210> 89 
<211> 70 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (70) 

<223> Xaa equals stop translation 
<400> 89 

Met Val Pro Thr Pro Pro Gly Trp Val Gly Phe Phe Val Phe Trp Val 
15 10 15 

Phe Leu Gly Gly Gly Leu Phe His Val Thr Ser lie Ser Val Phe lie 
20 25 30 

Ser Tyr Leu Phe His Phe Gin Val Tyr His Gly Lys Cys Thr Asp Phe 
35 40 45 

Phe Val Asn Asn Val Leu Gly Phe Ala Lys Lys Glu Lys Lys Lys Thr 
50 55 60 

Leu Leu Ser Leu Pro Xaa 
65 70 



<210> 90 
<211> 21 
<212> PRT 

<213> Homo sapiens 
<220> 

<22i> SITE 
<222> (21) 

<223> Xaa equals stop translation 
<400> 90 

Met Thr Thr Phe Leu Leu Leu Leu Leu Leu Val Ser He Phe Ser Ser 
1 5 10 15 

Val Asn Cys Gly Xaa 
20 
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<210> 91 

<211> 23 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (23) 

<223> Xaa equals stop translation 
<400> 91 

Met Lys Phe Val Leu Phe Tyr Leu Cys Thr Gly Tyr Pro Leu Phe Trp 
15 10 15 

Giu Cys Phe Phe lie Leu Xaa 
20 



<210> 92 

<211> 16 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (16) 

<223> Xaa equals stop translation 
<400> 92 

Asp Thr lie Val Leu Ser Gly Cys Leu Cys Leu Cys Tyr Tyr Val Xaa 
15 10 15 



<210> 93 

<211> 41 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (41) 

<223> Xaa equals stop translation 
<400> 93 

Met Lys Gly Val Leu Leu lie Asn Leu Leu Tyr Tyr Leu Asp Thr Phe 
15 10 15 



Val Tyr Ser Leu Gin Pro Thr Cys lie Arg Gly lie Gly Val Gly Leu 
20 25 30 
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Asn His Gin His Tyr Phe lie Lys Xaa 
35 40 



<210> 94 
<211> 11 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (11) 

<223> Xaa equals stop translation 
<400> 94 

Met Gly Thr Ser Ser lie Leu Gin Met Lys Xaa 
15 10 



<210> 95 
<211> 69 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (69) 

<223> Xaa equals stop translation 
<400> 95 

Lys Leu Trp Gin Thr Met Cys Asp Ala Phe Phe Cys lie Gly Cys Ser 
1 5 10 15 

His Trp lie Ala Gly Ser Gly Tyr Cys Val lie Val Ala Ala Leu Gly 
20 25 30 

Leu Ala Glu Gly Pro Leu Cys Leu Asp Ser Leu Gly Gin Trp Asn Tyr 
35 , 40 45 

Thr Phe Ala Gin His Arg Gly Pro Val Pro Ser Gly Tyr Leu His Met 
50 55 60 

Val Arg Val His Xaa 
65 



<210> 96 

<211> 27 

<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 

<222> (27) 

<223> Xaa equals stop translation 
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<400> 96 

Met Ala Leu Thr Gly Ala Phe lie Val Lys Ser Tyr Ser Arg Gly Trp 
15 10 15 

Ser Cys Gly Cys Val Cys Ser Val Pro lie Xaa 
20 25 



<210> 97 

<211> 11 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (11) 

<223> Xaa equals stop translation 
<400> 97 

Met Leu Trp lie Phe Lys Trp Gin Val Leu Xaa 
15 10 



<210> 98 

<211> 196 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (196) 

<223> Xaa equals stop translation 
<400> 98 

Met Gly Met Trp Ser He Gly Ala Gly Ala Leu Gly Ala Ala Ala Leu 
1 5 10 15 

Ala Leu Leu Leu Ala Asn Thr Asp Val Phe Leu Ser Lys Pro Gin Lys 
20 25 30* 

Ala Ala Leu Glu Tyr Leu Glu Asp He Asp Leu Lys Thr Leu Glu Lys 
35 40 45 

Glu Pro Arg Thr Phe Lys Ala Lys Glu Leu Trp Glu Lys Asn Gly Ala 
50 55 60 

Val He Met Ala Val Arg Arg Pro Gly Cys Phe Leu Cys Arg Glu Glu 
65 70 75 80 

Ala Ala Asp Leu Ser Ser Leu Lys Ser Met Leu Asp Gin Leu Gly Val 
85 90' 95 

Pro Leu Tyr Ala Val Val Lys Glu His He Arg Thr Glu Val Lys Asp 
100 105 110 
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Phe Gin Pro Tyr Phe Lys Gly Glu lie Phe Leu Asp Glu Lys Lys Lys 
115 120 125 

Phe Tyr Gly Pro Gin Arg Arg Lys Met Met Phe Met Gly Phe lie Arg 
130 135 140 

Leu Gly Val Trp Tyr Asn Phe Phe Arg Ala Trp Asn Gly Gly Phe Ser 
145 150 155 160 

Gly Asn Leu Glu Gly Glu Gly Ser Ser Leu Gly Glu Phe Ser Trp Trp 
165 170 175 

Asp Gin Glu Ser Arg Ala Phe Phe Leu Ser Thr Glu Lys Lys Asn Leu 
180 185 190 

Gly Thr Lys Xaa 
195 



<210> 99 

<211> 42 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (42) 

<223> Xaa equals stop translation 
<400> 99 

Met Lys Cys Phe Leu Leu Leu Cys Cys Ala lie Val Leu Cys Phe Ser 
15 10 15 

Lys His Cys Lys Asn Ser lie Phe Gly Leu Val Phe Trp lie lie Tyr 
20 25 30 

Tyr Asn Leu Arg Ser Val Leu Leu Met Xaa 
35 40 



<210> 100 

<211> 34 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (34) 

<223> Xaa equals stop translation 
<400> 100 

Met Pro Leu Leu Leu Arg Trp Val Ser Trp Leu Gin Val Trp Lys Pro 
15 10 15 
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Arg Pro Pro Leu Ser Arg Arg Arg Lys Thr Ser Gin Leu Lys Pro Arg 
20 25 30 

Ser Xaa 



<210> 101 
<211> 22 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (22) 

<223> Xaa equals stop translation 
<400> 101 

Met Phe lie Tyr Leu Ala Val Phe Val Tyr Leu Leu Glu Leu Trp Ser 
15 10 15 

Gin Leu Pro Gly Thr Xaa 
20 



<210> 102 
<211> 23 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (23) 

<223> Xaa equals stop translation 
<400> 102 

Met Val lie Phe lie lie Leu Leu Thr Cys Phe Gly Phe Ser Asn Gly 
15 10 15 

Ser Phe Ser Phe Ser Leu Xaa 
20 



<210> 103 
<211> 30 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (30) 

<223> Xaa equals stop translation 
<400> 103 

Met Ser Lys Pro Lys Lys Tyr Thr lie Val Leu Val Leu Leu Pro Tyr 
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10 



15 



Arg Glu Ala lie Gin Thr Val Gly Met Asn Leu Ser Tyr Xaa 
20 25 30 



<210> 104 

<211> 39 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (39) 

<223> Xaa equals stop translation 
<400> 104 

■Met Ser Ala Leu Leu Glu lie Leu Ala Leu Leu Leu His Ser Val Ser 
15 10 15 

Gly Pro Gly Met Gly Val Phe Arg Ser Ser Pro Ser Phe Pro Gly Ala 
20 25 30 

Ala Thr Trp Leu Phe Gly Xaa 
35 



<210> 105 
<211> 39 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (39) 

<223> Xaa equals stop translation 

j 

<400> 105 

Met Leu lie Thr Leu lie lie Val Val Gly Thr Phe Cys Ser Trp Val 
15 10 15 

Gin Ala Tyr Phe Thr His lie Trp Leu Leu Cys Leu Phe Trp Lys Thr 
20 25 30 

Ala Ala Ser Trp Ser Asp Xaa 
35 



<210> 106 

<211> 79 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
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<222> (79) 

<223> Xaa equals stop translation 
<400> 106 

Met Tyr lie Ala Leu Ser Ser Val His Ala Leu lie Leu Cys Gly Phe 
15 10 15 

Gin Phe lie Ser Cys Val Arg Gly Gin Trp Thr Glu Cys Ser Asp Phe 
20 25 30 

$>er Pro Pro lie Thr Val lie Leu Leu lie Phe Leu Cys Leu Glu Gly 
35 40 45 

Leu Leu Phe Phe Thr Phe Thr Gly Ser Tyr Val Trp His Pro Asn Pro 
50 55 '60 

Leu His Met Gin Arg Arg Asp Gly Asp Arg Ala lie Glu Lys Xaa 
65 70 75 



<21G> 107 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (9) 

<223> Xaa equals stop translation 
<400> 107 

Met Leu Ala Ser Gly Glu Tyr He Xaa 
1 5 



<210> 108 
<211> 35 
<212> PRT 

< 2 1 3 > Homo s ap i ens 
<220> 

<221> SITE 
<222> (35) 

<223> Xaa equals stop translation 
<400> 108 

Met Asn Val Phe Phe Phe Pro Cys Trp Ser Leu He Phe Met He Val 
15 10 15 

Phe Gin Phe Leu Asp Leu Thr Ser Cys Met Arg Ser Thr Glu Ser Thr 
20 25 30 

Gin Glu Xaa 
35 
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<210> 109 

<211> 49 

<212> PRT 

<213> Homo sapiens 

<400> 109 

Pro Gly Arg Pro Gly Ala Pro Gly Ser Pro Gly Leu Pro Gly Gin lie 
15 10 15 

Gly Arg Glu Gly Arg Gin Gly Leu Pro Gly Val Arg Gly Leu Pro Gly 
20 25 30 

Thr Lys Gly Glu Lys Gly Asp lie Gly lie Gly lie Ala Gly Glu Asn 
35 40 45 

Gly 



<2i0> 110 
<211> 49 
<212> PRT 

<213> Homo sapiens 
<400> 110 

Pro Ser Gin Pro Gly Trp Leu Pro Ser Pro Lys Arg Pro Gly Arg Ala 
15 10 15 

Gly Arg Gin Gly Leu Gin Val Leu Pro Ala Leu Arg Pro Arg Pro Gin 
20 25 30 

lie Ser Asn Asn Glu Gin Thr Leu Gly Pro Ala Trp Ala Gly Asp Leu 
35 40 45 

Gly 



<210> 111 
<211> 93 
<212> PRT 

<213> Homo sapiens 
<400> 111 

Pro Gly Gin Pro Gly Pro Lys Gly Glu Gin Gly Pro Glu Gly Val Gly 
15 10 15 

Arg Pro Gly Lys Pro Gly Gin Pro Gly Leu Pro Gly Val Gin Gly Pro 
20 25 30 

Pro Gly Leu Lys Gly Val Gin Gly Glu Pro Gly Pro Pro Gly Arg Gly 
35 40 45 

Val Gin Gly Pro Gin Gly Glu Pro Gly Ala Pro Gly Leu Pro Gly lie 
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50 55 . 60 

Gin Gly Leu Pro Gly Pro Arg Gly Pro Pro Gly Pro Thr Gly Glu Lys 
65 70 75 80 

Gly Ala Gin Gly Ser Pro Gly Val Lys Gly Ala Thr Gly 
85 90 



<210> 112 
<211> 100 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (36) 

<223> Xaa equals scop translation 
<220> 

<221> SITE 
<222> (38) 

<223> Xaa equals stop translation 
<400> 112 

Pro His Leu Pro Arg Pro His Arg Ala Gin Asn Arg Arg Gly Leu Pro 
15 10 15 

Gin Pro Ala Glu His Arg Val Ser Gly Ala Pro lie His Arg Cys Arg 
20 25 30 

Arg Gly Tyr Xaa Trp Xaa Pro Pro Cys Gly Phe Glu Gly Ser Ser Pro 
35 -40 45 

Trp Pro His Pro Ser Gin Pro Gly Trp Leu Pro Ser Pro Lys Arg Pro 
50 55 60 

Gly Arg Ala Gly Arg Gin Gly Leu Gin Val Leu Pro Ala Leu Arg Pro 
65 70 75 80 

Arg Pro Gin lie Ser Asn Asn Glu Gin Thr Leu Gly Pro Ala Trp Ala 
85 90 95 

Gly Asp Leu Gly 
100 



<210> 113 

<211> 49 

<212> PRT 

<213> Homo sapiens 



<400> 113 

Gly Thr Asp Glu Gin Leu Leu Lys Ala Val Lys lie lie Lys lie Leu 
15 10 15 
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Tyr Gin Asn Pro Tyr Pro Lys Pro Ala Gly Ser Arg Ala Ala Arg Arg 
20 25 30 

Asn Lys Arg Arg Arg Trp Lys Lys Arg Gin Asp Gin Val Glu Gly Leu 
35 40 45 

Ala 



<210> 114 
<211> 47 
<212> PRT 

<213> Homo sapiens 
<400> 114 

Gly Thr Lys Trp Ser Leu Leu Pro Glu Gin Lys Leu Ala Leu lie Ala 
15 10 15 

Ser Gin Asn Pro His Pro His Pro His Gly Ser Val Ala Gly Cys Arg 
20 25 30 

Pro Ser Lys Trp Thr Pro Arg Asp Arg Ser Gly Asp Cys Leu Ala 
35 40 45 



<210> 115 
<211> 47 
<212> PRT 

<213> Homo sapiens 
<400> 115 

Arg Ser Ser Arg Ser Gly Arg Leu Ser Leu His Gly Asp lie Arg Leu 
15 10 15 

Leu Phe Ser Arg Arg Ser Leu Glu Leu Asp Thr Gly Leu Pro Tyr Glu 
20 25 30 

Leu Gin Ala Val Thr Glu Ala Pro His Asn Pro Arg Tyr Ser Pro 
35 40 45 



<210> 116 
<211> 47 
<212> PRT 

<213> Homo sapiens 
<400> 116 

Gin Ser Ser Lys Ser Gly Lys lie Tyr Leu His Arg Asp Val Arg Leu 
15 10 15 

Leu Phe Ser Arg Lys Ser Met Glu Val Asp Ser Gly Ala Ala Tyr Glu 
20 25 30 
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Leu Lys Ser Tyr Thr Glu Ser Pro Thr Asn Pro Gin Phe Ser Pro 
35 40 45 



<210> 117 

<211> 41 

<212> PRT 

<213> Homo sapiens 

<400> 117 

Leu Tyr Phe Tyr Phe Tyr Phe Thr lie lie Phe Phe lie Phe Cys Leu 
1 5 10 • 15 

Asn Ser Tyr Phe Leu Met Cys Asn lie Phe lie Tyr lie lie Leu Asn 
20 25 30 

Thr lie Ala Leu Leu Thr Lys Val Phe 
35 40 



<210> 118 

<211> 45 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (23) 

<223> Xaa equals stop translation 
<400> 118 

lie His Phe Phe Phe Phe Val Asp lie Thr Phe Arg lie Glu Leu Phe 
15 10 15 

Val lie Tyr Cys Leu Asp Xaa Tyr Phe Val Tyr Leu Gly lie Met Lys 
20 25 30 

Lys Val Cys Val Asn lie Ala Leu Leu Lys His Met Phe 
35 40 45 



<210> 119 

<211> 34 

<212> PRT 

<213> Homo sapiens 

<400> 119 

Thr Trp Phe Phe Gly Gin Ser Leu Cys Lys Val lie Pro Tyr Leu Gin 
1 5 .10 15 

Thr Val Ser Val Ser Val Ser Val Leu Thr Leu Ser Cys He Ala Leu 
20 25 30 

Asp Arg 
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<210> 120 
<211> 36 
<212> PRT 

<213> Homo sapiens 
<400> 120 

Ser Trp Lys lie Phe Phe Gly Lys Asn Val lie Lys Ala Thr Pro Lys 
15 10 15 

lie Asp Thr Val Ser Gly Cys Thr lie Leu Thr Val lie Cys Leu His 
20 25 30 

Val Phe Asp Arg 
35 



<210> 121 
<211> 50 
<212> PRT 

<213> Homo sapiens 
<400> 121 

His Cys Trp Trp Asp Cys Lys Leu Val Gin Pro Leu Trp Lys Thr Val 
1 5 10 15 

Trp Arg Phe Leu Arg Asp Leu Gin Leu Glu lie Pro Phe Asp Pro Ala 
20 25 30 

lie Pro Leu Leu Gly lie Tyr Pro Lys Asp Tyr Lys Ser Cys Cys Tyr 
35 40 45 

Lys Asp 
50 



<210> 122 
<211> 45 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (40) 

<223> Xaa equals stop translation 
<400> 122 

Asn Cys His Gly Lys Leu Glu Trp Tyr Arg Gin Leu Trp Lys Thr Ala 
15 10 15 

Trp Gin Phe Val Thr Thr Tyr Asn Pro Ser Val Ser Leu Leu Gly lie 
20 25 30 



Tyr Leu Lys Glu Met Lys Thr Xaa Cys Ser His Lys Asn 



WO 00/56755 PCT/US00/06830 

59 



35 40 45 



<210> 123 

<211> 49 

<212> PRT 

<213> Homo sapiens 

<400> 123 

Pro Gin Gly Pro Pro Gin Gin Glu Gly Asn Asn Pro Gin Gly Pro Pro 
15 10 15 

Pro Pro Ala Gly Gly Asn Pro Gin Gin Pro Gin Ala Pro Pro Ala Gly 
20 25 30 

Gin Pro Gin Gly Pro Pro Arg Pro Pro Gin Gly Asp Lys Pro Ser Arg 
35 40 45 

Pro 



<210> 124 

<211> 51 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (2) 

<223> Xaa equals stop translation 
<400> 124 

Pro Xaa Gly Pro Pro Ser Ala Glu Ala Gly Gly His Pro Gin Ser Pro 
15 10 15 

Leu Pro Cys Asn Pro Ser Trp Gly His Asn Gly Ala Leu Ser Ala Gly 
20 25 30 

Gly Gin Cys Pro Ser His Leu Pro Ser Ser Pro Gin Gin Lys Arg Pro 
35 40 45 

Ala Thr Pro 
50 



<210> 125 

<211> 27 

<212> PRT 

<213> Homo sapiens 

<400> 125 

Thr lie Val Pro His lie His Pro Gin His Thr Thr Asn Val Asn His 
1.5 10 15 



WO 00/56755 PCI7US 00/06830 

60 



Gin His Phe Gin His Val His Tyr Phe Pro His 
20 25 



<210> 126 
<211> 28 
<212> PRT 

<213> Homo sapiens 
<400> 126 

Thr Leu Leu lie Asn lie His Pro Tyr Asp Asp Val Asp Thr Asn His 
15 10 15 

Glu His Tyr Ser lie Pro lie His lie lie Ala His 
20 25 



<210> 127 

<211> 57 

<212> PRT 

<213> Homo sapiens 

<400> 127 

Gly Phe Lys Arg Phe Ser Cys Leu Ser Leu Pro Ser Ser Trp Asp Tyr 
15 10 15 

Arg His Val Pro Pro Arg Gin Val His Phe Val Phe Ser Val Glu Thr 
20 25 30 

Gly Phe His Arg Ala Gly Gin Ala Gly Leu Glu Leu Leu Thr Ser Ser 
35 40 45 

Val Pro Pro Thr Ser Ala Phe Pro Lys 
50 55 



<210> 128 

<211> 54 

<212> PRT 

<213> Homo sapiens 

<400> 128 

Gly Pro Lys Gin Ser Ser Arg Leu Gly Leu Leu Gly Ser Trp Asp Gin 
15 10 15 

Gly His Thr Pro Pro His Pro Ala Asn Phe Phe Val Glu Val Glu Ser 
20 25 30 

Cys Tyr Val Ala Gin Ala Gly Leu Glu Leu Leu Gly Ser Ser Asp Pro 
35 40 45 

Pro Thr Leu Ala Pro Lys 
50 



WO 00/56755 



61 



PCT/US00/06830 



<210> 129 

<211> 91 

<212> PRT 

<213> Homo sapiens 

<400> 129 

Ser Asp Glu Glu Asp Ser Asp Gin Phe lie Asp Glu Ala His Gin Gly 
15 10 15 

Pro Pro Leu Gly Gly Gin Leu Ser Lys His Pro Ala Gly Asp Gly Asn 
20 25 30 

Lys Asp Asp Gly Pro Gin Gin Lys Pro Pro His His Gly Gly His His 
35 40 45 

His Arg Pro Pro Pro Pro Thr Gly Glu Pro Gin Asn Thr Gin Lys Pro 
50 55 60 

Gly Gly His His His His Arg Pro Thr Pro Pro Pro Gly Lys Pro Glu 
65 70 75 80 

Gly Ser Pro Pro Pro Ser Gin Gly Ser Arg Pro 
85 90 



<210> 130 

<211> 83 

<212> PRT 

<213> Homo sapiens 

<400> 130 

Thr Glu Lys Glu Ala Gly Ala Gin Val Leu Met Pro Arg His Lys Gly 
15 10 15 

Ser Pro Arg Gin Ala Glu Leu Ser Ser Pro Pro Gly Asp Gly Ala Gin 
20 25 30 

Pro Gin His Ser Val Leu Gin Ser Gly Gly Ala Gin His Gly Ala Asn 
35 40 45 

Pro Leu His Arg His Pro Trp Gly Ser Ser His Thr Ser Cys Arg Pro 
50 55 60 

Thr Ser Pro Thr Arg Gly Gin Arg Gly Arg Ala Lys Pro Ser Pro Ser 
65 70 75 80 

Leu Lys Pro 



<210> 131 

<21i> 46 

<212> PRT 

<213> Homo sapiens 
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<400> 131 

Gly Asp Arg Gly Pro Arg Gly Glu Arg Gly Pro Pro Gly Pro Pro Gly 
15 10 15 

Arg Asp Gly Gly Asp Gly Pro Pro Gly Pro Pro Gly Pro Pro Gly Pro 
20 25 30 

Pro Gly Pro Pro Gly Leu Gly Gly Asn Phe Ala Ala Gin Tyr 
35 40 45 



<210 * 132 
< 2 1 1 4 5 
*-211-- PP-T 

-ill 3 > Homo sapiens 

<40U- 132 

Glv Aso Arg Glv Gly Glu Val Gly Pro Ala Ser His Pro Gly Asp Asp 
1 " - 5 10 15 

Lvs Gly Met Glu Lys Val Thr Pro Val Pro Lys Leu Gin Pro Pro lie 
20 25 30 

Gly Trp Lys Gly Trp Gly Gly Lys Phe Ser Ala Arg Tyr 
35 40 45 



<210> 133 
<211> 48 
<212> PRT 

<213> Homo sapiens 
<400> 133 

Leu Glv Gly Gly Gly Gly Ala Gly Gly Cys Cys Pro Pro Ala Gin Pro 
1 - 5 10 15 

Gly Cys Gly Asn Pro Cys Gin Gly Ala Gly Pro Gin Tyr Ala Ala Ala 
20 25 30 

Pro Pro Pro Pro Pro Pro Gin Tyr Ala Ala Ala Pro Gin Gly Gly Ala 
35 40 45 



<210> 134 
<211> 50 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (19) 

<223> Xaa equals stop translation 
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<220> 

<221> SITE 
<222> (27) 

<223> Xaa equals stop translation 
<400> 134 

Leu Gly Gly Ala Gly lie Thr Ser Ala Arg Pro Cys Pro Ser Gin Glu 
15 10 15 

Val Arg Xaa Gly Asp Thr Met Asp Gly Asp Xaa Gly Pro Lys Val Pro 
20 25 30 

Ala Ser Leu Pro Pro Gin Lys Pro His Ser Gin Ala Ser Pro Gin Ser 
35 40 45 

Arg Ala 
50 



<210> 135 

<211> 18 

<212> PRT 

<213> Homo sapiens 

<400> 135 

Gin Pro Gly Gly Ser Thr Ser Ser Arg Ala Ala Ala Thr Ala Val Glu 
15 10 15 

Leu Gin 



<210> 136 

<211> 18 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (5) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (12) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 136 

Gin Pro Gly Gly Xaa Thr Ser Ser Arg Ala Ala Xaa Asn Ala Val Glu 
1 5 10 15 



Leu Gin 
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<210> 137 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 137 

Gly Asp Pro Leu Val Leu Glu Arg Pro 
1 5 



<210> 138 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 138 

Gly Asp Pro Leu Val Leu Glu Arg Pro 
1 5 



<210> 139 
<211> 18 
<212> PRT 

<213> Homo sapiens 
<400> 139 

Tyr Ala Ser Ser Thr Val Ser lie Ser Leu lie Ser Asn Ser Cys Ser 
15 10 15 

Pro Gly 



<210> 140 
<211> 17 
<212> PRT 

<213> Homo sapiens 
<400> 140 

His Leu Ser Ser Ser Met Glu Glu Ala Val Pro Asn Ser Cys Ser Pro 
15 10 15 

Gly 



<210> 141 
<211> 34 
<212> PRT 

<213> Homo sapiens 
<400> 141 

Phe Asn Cys Glu Ser Cys Ser Val Thr Leu Ala Gly Val Gin Trp Arg 
1 5 10 15 
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Asp Leu Gly Leu Leu Gin Pro Leu Pro Pro Lys Phe Lys Arg Phe Ser 
20 25 30 

Cys Leu 



<210> 142 

<211> 34 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (15) 

<223> Xaa equals stop translation 

<400> 142 

Phe Lys Thr Glu Ser His Ser Val Pro Gin Ala Gly Met Gin Xaa Cys 
! 5 10 15 

Asp Leu Gly Ser Leu Gin Pro Ser Pro Pro Arg Phe Lys His Phe Ser 
20 25 30 

Cys Leu 



<210> 143 

<211> 36 

<212> PRT 

<213> Homo sapiens 

<400> 143 

Val Thr Leu Ala Gly Val Gin Trp Arg Asp Leu Gly Leu Leu Gin Pro 
! 5-10 15 

Leu Pro Pro Lys Phe Lys Arg Phe Ser Cys Leu Ser Phe Pro Ser Ser 
20 25 30 

Trp Asp Tyr Arg 
35 



<210> 144 

<211> 36 

<212> PRT 

<213> Homo sapiens 

<400> 144 

lie Ala Gin Ala Gly Val Gin Trp Arg Asp Leu Gly Ser Pro Gin Thr 
1-5 10 15 

Pro Pro Leu Gly Leu Lys Arg Phe Ser Cys Leu Ser Leu Thr Ser Ser 
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20 



Trp Asp Tyr Arg 
35 



25 



30 



<210> 145 
<211> 36 
<212> PRT 

<213> Homo sapiens 
<400> 145 

Cys Arg Met Arg Glu Ala Ser Ala 
1 5 

Pro Cys Gly Glu His Cys Gly Cys 
20 

Gin Thr Gin Thr 
35 



Gly Asp Gin Gly His Met Val Cys 
10 15 

Asn Pro Cys Asn Cys Pro Lys Thr 
25 30 



<210> 146 
<211> 40 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (25) 

<223> Xaa equals stop translation 
<400> 146 

Cys Thr Leu Pro Gin Ala Arg Gly Gly Phe Ser Pro His Pro Leu Cys 
15 10 15 

Pro Pro Asn Leu Gly Cys Thr Phe Xaa Glu Gly Asp Ser Pro Cys Pro 
20 25 30 

Cys Pro Leu Pro Gin Asn Lys Thr 
35 40 



<210> 147 

<211> 98 

<212> PRT 

<213> Homo sapiens 

<400> 147 

Met Asp Gly Pro Pro Glu Trp Asn Gin Gly Gly Thr Leu Gly Arg Gly 
15 10 15 

His Gly Ser Val Ala Ser Val Ser Asp Val Arg Asn Gin Asn Gin Asp 
20 25 30 
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Pro Arg Arg Tyr Gly Lys Val Pro Arg Thr Ala Ser Thr Pro Asn Ala 
35 40 45 

Ala Ala Leu Leu Arg Gin Ser Leu Asn Gly Ser Ala Ser Gly Pro Pro 
50 55 60 

Thr Asn His Pro Ser Pro Ser Thr Pro Pro Glu Ser Gly Leu Ser Ser 
65 70 75 80 

Ala Val Pro Ser Arg Pro Gly Ser Pro Gly Gly Ser Lys Asn Gly Asp 
85 90 95 

Pro Asn 



<210> 148 

<211> 87 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (57) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 

<222> (69) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 

<222> (73) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<400> 148 

Leu Asp Gly Pro Ala Glu Gly Arg Gin Gly Thr Gin lie Ser Ser Ser 
15 10 15 

Arg Cys Pro Asn Ser lie His Arg Val lie Ser Arg Leu Pro His Ser 
20 25 30 

Lys Asp lie Gin Asn Ala Glu Gly Ala His Arg Ser Ala Val Ser Gly 
35 40 45 

Val Thr Ser Gin Pro Pro Ser Leu Xaa Pro Leu Glu Ala His Ser Pro 
50 55 60 

Gly Leu Ser Phe Xaa Thr Pro Ser Xaa Gly Leu Pro Gly Cys Pro Leu 
65 70 75 80 

Gly Thr Ala Gly Pro Pro Ser 

85 
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<210> 149 

<211> 82 

<212> PRT 

<213> Homo sapiens 

<400> 149 

His Leu Arg Ser Gly Val Gin Asp Tyr Pro Gly Gin His Gly Lys lie 
15 10 15 

Pro Ser Leu Leu Lys lie Gin Glu Leu Ala Gly His Gly Gly Arg Cys 
20 25 30 

Leu Gin Ser Gin Leu Leu Arg Arg Leu Arg Gin Glu Asn His Leu Asn 
35 40 45 

Ser Gly Gly Arg Gly Cys Ser Glu Pro Lys Ser His Leu Cys lie Pro 
50 55 60 

Ala Trp Val Thr Glu Gly Asp Ser Val Ser Lys Gin Asn Lys Thr Lys 
65 70 75 80 



Asn Glu 



<210> 150 

<211> 81 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (7) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (34) 

<223> Xaa equals stop translation 
<400> 150 

His Leu Lys Ser Gly lie Xaa Asp Gin Pro Gly Gin His Gly Glu Thr 
15 10 15 

Pro Ser Leu Leu Lys lie Gin Lys Leu Ala Arg His Gly Ser Arg Ser 
20 25 30 

Leu Xaa Ser Gin Leu Phe Gly Arg Leu Arg Gin Glu Asn His Leu Asn 
35 40 45 

Leu Gly Gly Gly Gly Cys Ser Glu Leu Arg Ser Arg Asn Cys Ala Pro 
50 55 60 

Ala Trp Ala Thr Arg Ala Lys Leu His Leu Lys Glu Lys Thr Lys Gin 
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69 



65 



70 



Asp 



75 



80 



<210> 151 
<211> 46 
<212> PRT 

<213> Homo sapiens 



<400> 151 

Asp Gin Ser Leu Ala Leu Ser Pro Lys Leu Glu Cys Ser Gly Thr lie 
15 10 15 

Leu Ala His Ser Asn Leu Arg Leu Leu Gly Ser Ser Asp Ser Pro Ala 
20 25 30 

Ser Ala Ser Arg Val Ala Gly lie Thr Gly Val Cys His His 
35 40 45 



<210> 152 
<211> 44 
<212> PRT 

<213> Homo sapiens 
<400> 152 

Glu Gin Gly Leu Ala Leu Leu Pro Arg Leu Glu Gly Val lie Thr Ala 
15 10 15 

His Cys lie Leu Gin Leu Leu Gly Ser Arg Asp Pro Pro Thr Ser Ala 
20 25 30 

Ser Gin Ser Ala Gly Val Thr Gly Thr Tyr His His 
35 40 



<210> 153 
<211> 41 
<212> PRT 

<213> Homo sapiens 



<400> 153 

Pro Ser Gin Ser Leu Gin Tyr Gin 
1 5 

Thr Cys Ala Asn Cys Gly Gin Lys 
20 



Lys Glu Ser Val Glu Arg Ala Leu 
10 15 

Leu His Val Leu Glu Val His Val 
25 30 



Cys Glu Gly Gly Cys Ala Glu Leu Met 
35 40 



<210> 154 
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<211> 47 

<212> PRT 

<213> Homo sapiens 

<400> 154 

Pro Ser Gin Ala Thr Pro Ala Ser Leu Asp Gin Asp Lys Trp Ala Ala 
15 10 15 

Gin Gin Pro Val Phe Asn Arg Lys Cys Gly Gin Lys lie Ser Thr His 
20 25 30 

Ser Thr Glu Tyr His Cys Cys Asp Gly Asp Cys Val Ala Val Val 
35 40 45 



<210> 155 

<211> 25 

<212> PRT 

<213> Homo sapiens 

<400> 155 

Phe Ser Phe Arg Leu Leu Pro Pro Leu Ala Gly Arg Leu Thr Ser Ser 
15 10 15 

Val Lys Ser Ala Phe Gin Phe Glu Cys 
20 25 



<210> 156 

<211> 27 

<212> PRT 

<213> Homo sapiens 

<400> 156 

Phe Ser Met Arg Leu Thr Ser Leu Pro Pro Cys Ala Gly Asn Ala Thr 
1 5-10 15 

Asp Phe Val Ser Ser Val Phe Phe Phe Pro Cys 
20 25 



<210> 157 

<211> 67 

<212> PRT 

<213> Homo sapiens 

<400> 157 

Leu Arg Ser Gly Val Gin Asp Tyr Pro Gly Gin His Gly Lys lie Pro 
15 10 15 

Ser Leu Leu Lys He Gin Glu Leu Ala Gly His Gly Gly Arg Cys Leu 
20 25 30 

Gin Ser Gin Leu Leu Arg Arg Leu Arg Gin Glu Asn His Leu Asn Ser 
35 40 45 



WO 00/56755 PCT7US00/0683O 

71 



Gly Gly Arg Gly Cys Ser Glu Pro Lys Ser His Leu Cys lie Pro Ala 
50 55 60 



Trp Val Thr 
65 



<210> 158 
<211> 67 
<212> PRT 

<213> Homo sapiens 
<400> 158 

Leu Arg Ser Gly Val Arg Asp Gin Pro Gly Gin Tyr Gly Glu Thr Pro 
15 10 15 

Ser Leu Leu Lys lie Gin Lys Leu Ala Arg His Gly Gly lie Cys Met 
20 25 30 

Cys Ser Gin Leu Leu Gly Arg Leu Arg Gin Glu Asn Cys Leu Asn Pro 
35 40 45 

Gly Gly Arg Val Cys Ser Glu Pro Arg Ser His. Arg Cys Thr Thr Ala 
50 55 60 

Trp Val Thr 
65 



<210> 159 
<211> 131 
<212> PRT 

<213> Homo sapiens 
<400> 159 

Gly Gin Glu Arg Phe Thr Ser Met Thr Arg Leu Tyr Tyr Arg Asp Ala 
15 10 15 

Ser Ala Cys Val lie Met Phe Asp Val Thr Asn Ala Thr Thr Phe Ser 
20 25 30 

Asn Ser Gin Arg Trp Lys Gin Asp Leu Asp Ser Lys Leu Thr Leu Pro 
35 40 45 

Asn Gly Glu Pro Val Pro Cys Leu Leu Leu Ala Asn Lys Cys Asp Leu 
50 55 60 

Ser Pro Trp Ala Val Ser Arg Asp Gin lie Asp Arg Phe Ser Lys Glu 
65 70 75 80 

Asn Gly Phe Thr Gly Trp Thr Glu Thr Ser Val Lys Glu Asn Lys Asn 

85 90 95 

lie Asn Glu Ala Met Arg Val Leu lie Glu Lys Met Met Arg Asn Ser 
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100 



105 



110 



Thr Glu Asp lie Met Ser Leu Ser Thr Gin Gly Asp Tyr lie Asn Leu 
115 120 125 



Gin Thr Lys 
130 



<210> 160 
<211> 131 
<212> PRT 
<213> Homo sapiens 

<400> 160 

Gly Gin Glu Arg Phe Thr Ser Met Thr Arg Leu Tyr Tyr Arg Asp Ala 
15 10 15 

Ser Ala Cys Val He Met Phe Asp Val Thr Asn Ala Thr Thr Phe Ser 
20 25 30 

Asn Ser Gin Arg Trp Lys Gin Asp Leu Asp Ser Lys Leu Thr Leu Pro 
35 40 45 

Asn Gly Glu Pro Val Pro Cys Leu Leu Leu Ala Asn Lys Cys Asp Leu 
50 55 60 

Ser Pro Trp Ala Val Ser Arg Asp Gin He Asp Arg Phe Ser Lys Glu 
65 70 75 80 

Asn Gly Phe Thr Gly Trp Thr Glu Thr Ser Val Lys Glu Asn Lys Asn 
85 90 95 

He Asn Glu Ala Met Arg Val Leu He Glu Lys Met Met Arg Asn Ser 
100 105 110 

Thr Glu Asp He Met Ser Leu Ser Thr Gin Gly Asp Tyr He Asn Leu 
115 120 125 



Gin Thr Lys 
130 



<210> 161 

<211> 35 

<212> PRT 

<213> Homo sapiens 

<400> 161 

He Tyr Phe Ser Trp Trp Ser Lys Phe Leu Thr He Tyr Phe Ser Ser 
15 10 15 

Arg Phe Tyr He He He Cys Val Ser Val Thr Asn Ser Thr Phe Lys 
20 25 30 
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Leu Thr Phe 
35 



<210> 162 
<211> 36 
<212> PRT 

<213> Homo sapiens 
<400> 162 

Val Val His Gly Trp Trp Ser Thr Ala Thr lie Thr Tyr Trp Asn Ser 
15 10 15 

Asp Arg Phe Thr Val Leu Thr Ala Leu Lys lie Lys Leu Asp Thr Ala 
20 25 30 

Ala Val Thr Phe 
35 



<210> 163 

<211> 429 

<212> PRT 

<213> Homo sapiens 

<400> 163 

Val Arg Met Phe Phe His Phe Ser Glu lie Leu Asp Gly Asn Gin Leu 
15 10 15 

His lie Ala Asp Glu Val Glu Phe Thr Val Val Pro Asp Met Leu Ser 
20 25 30 

Ala Gin Arg Asn His Ala lie Arg He Lys Lys Leu Pro Lys Gly Thr 
35 40 45 

Val Ser Phe His Ser His Ser Asp His Arg Phe Leu Gly Thr Val Glu 
50 55 60 

Lys Glu Ala Thr Phe Ser Asn Pro Lys Thr Thr Ser Pro Asn Lys Gly 
65 70 75 80 

Lys Glu Lys Glu Ala Glu Asp Gly He He Ala Tyr Asp Asp Cys Gly 
85 90 95 

Val Lys Leu Thr He Ala Phe Gin Ala Lys Asp Val Glu Gly Ser Thr 
100 105 110 

Ser Pro Gin He Gly Asp Lys Val Glu Phe Ser He Ser Asp Lys Gin 
115 120 125 

Arg Pro Gly Gin Gin Val Ala Thr Cys Val Arg Leu Leu Gly Arg Asn 
130 135 140 

Ser Asn Ser Lys Arg Leu Leu Gly Tyr Val Ala Thr Leu Lys Asp Asn 
145 150 155 160 
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Phe Gly Phe lie Glu Thr Ala Asn His Asp Lys Glu lie Phe Phe His 
165 170 175 

Tyr Ser Glu Phe Ser Gly Asp Val Asp Ser Leu Glu Leu Gly Asp Met 
180 185 190 

Val Glu Tyr Ser Leu Ser Lys Gly Lys Gly Asn Lys Val Ser Ala Glu 
195 200 205 

Lys Val Asn Lys Thr His Ser Val Asn Gly lie Thr Glu Glu Ala Asp 
210 215 220 

Pro Thr lie Tyr Ser Gly Lys Val lie Arg Pro Leu Arg Ser Val Asp 
225 230 235 240 

Pro Thr Gin Thr Glu Tyr Gin Gly Met lie Glu lie Val Glu Glu Gly 
245 250 255 

Asp Met Lys Gly Glu Val Tyr Pro Phe Gly lie Val Gly Met Ala Asn 
260 265 270 

Lys Gly Asp Cys Leu Gin Lys Gly Glu Ser Val Lys Phe Gin Leu Cys 
275 280 285 

Val Leu Gly Gin Asn Ala Gin Thr Met Ala Tyr Asn lie Thr Pro Leu 
290 295 300 

Arg Arg Ala Thr Val Glu Cys Val Lys Asp Gin Phe Gly Phe lie Asn 
305 310 315 320 

Tyr Glu Val Gly Asp Ser Lys Lys Leu Phe Phe His Val Lys Glu Val 
325 330 335 

Gin Asp Gly lie Glu Leu Gin Ala Gly Asp Glu Val Glu Phe Ser Val 
340 345 350 

lie Leu Asn Gin Arg Thr Gly Lys Cys Ser Ala Cys Asn Val Trp Arg 
355 360 365 

Val Cys Glu Gly Pro Lys Ala Val Ala Ala Pro Arg Pro Asp Arg Leu 
370 375 380 

Val Asn Arg Leu Lys Asn lie Thr Leu Asp Asp Ala Ser Ala Pro Arg 
385 390 395 400 

Leu Met Val Leu Arg Gin Pro Arg Gly Pro Asp Asn Ser Met Gly Phe 
405 410 415 

Gly Ala Glu Arg Lys lie Arg Gin Ala Gly Val He Asp 
420 425 



<210> 164 
<211> 429 
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<212> PRT 

<213> Homo sapiens 
<400> 164 

Val Arg Met Phe Phe His Phe Ser Glu lie Leu Asp Gly Asn Gin Leu 
15 10 15 

His lie Ala Asp Glu Val Glu Phe Thr Val Val Pro Asp Met Leu Ser 
20 25 30 

Ala Gin Arg Asn His Ala lie Arg lie Lys Lys Leu Pro Lys Gly Thr 
35 40 45 

Val Ser Phe His Ser His Ser Asp His Arg Phe Leu Gly Thr Val Glu 
50 55 60 

Lys Glu Ala Thr Phe Ser Asn Pro Lys Thr Thr Ser Pro Asn Lys Gly 
65 70 75 80 

Thr Glu Lys Glu Ala Glu Asp Gly lie lie Ala Tyr Asp Asp Cys Gly 

85 90 95 

Val Lys Leu Thr lie Ala Phe Gin Ala Lys Asp Val Glu Gly Ser Thr 
100 105 110 

Ser Pro Gin lie Gly Asp Lys Val Glu Phe Ser lie Ser Asp Lys Gin 
115 120 125 

Arg Pro Gly Gin Gin Val Ala Thr Cys Val Arg Leu Leu Gly Arg Asn 
130 135 140 

Ser Asn Ser Lys Arg Leu Leu Gly Tyr Val Ala Thr Leu Lys Asp Asn 
145 150 155 160 

Phe Gly Phe lie Glu Thr Ala Asn His Asp Lys Glu lie Phe Phe His 
165 170 175 

Tyr Ser Glu Phe Ser Gly Asp Val Asp Ser Leu Glu Leu Gly Asp Met 
180 185 190 

Val Glu Tyr Ser Leu Ser Lys Gly Lys Gly Asn Lys Val Ser Ala Glu 
195 200 205 

Lys Val Asn Lys Thr His Ser Val Asn Gly lie Thr Glu Glu Ala Asp 
210 215 220 

Pro Thr lie Tyr Ser Gly Lys Val lie Arg Pro Leu Arg Ser Val Asp 
225 230 235 240 

Pro Thr Gin Thr Glu Tyr Gin Gly Met lie Glu lie Val Glu Glu Gly 
245 250 255 

Asp Met Lys Gly Glu Val Tyr Pro Phe Gly lie Val Gly Met Ala Asn 
260 265 270 
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Lys Gly Asp Cys 
275 

Val Leu Gly Gin 
290 

Arg Arg Ala Thr 
305 

Tyr Glu Val Gly 



Gin Asp Gly lie 
340 

lie Leu Asn Gin 
355 

Val Cys Glu Gly 
370 

Val Asn Arg Leu 
385 

Leu Met Val Leu 



Gly Ala Glu Arg 
420 



Leu Gin Lys Gly 
280 

Asn Ala Gin Thr 
295 

Val Glu Cys Val 
310 

Asp Ser Lys Lys 
325 

Glu Leu Gin Ala 



Arg Thr Gly Lys 
360 

Pro Lys Ala Val 
375 

Lys Asn lie Thr 
390 

Arg Gin Pro Arg 
405 

Lys lie Arg Gin 



Glu Ser Val Lys 



Met Ala Tyr Asn 
300 

Lys Asp Gin Phe 
315 

Leu Phe Phe His 
330 

Gly Asp Glu Val 
345 

Cys Ser Ala Cys 



Ala Ala Pro Arg 
380 

Leu Asp Asp Ala 
395 

Gly Pro Asp Asn 
410 

Ala Gly Val lie 
425 



Phe Gin Leu Cys 
285 

lie Thr Pro Leu 



Gly Phe lie Asn 
320 

Val Lys Glu Val 
335 

Glu Phe Ser Val 
350 

Asn Val Trp Arg 
365 

Pro Asp Arg Leu 



Ser Ala Pro Arg 
400 

Ser Met Gly Phe 
415 

Asp 



<210> 165 
<211> 258 
<212> PRT 
<213> Homo sapiens 

<400> 165 

Leu Thr Tyr Thr Pro Glu Asp Val Glu Gly Asn Val Gin Leu Glu Thr 
15 10 15 

Gly Asp Lys lie Asn Phe Val lie Asp Asn Asn Lys His Thr Gly Ala 
20 25 30 

Val Ser Ala Arg Asn lie Met Leu Leu Lys Lys Lys Gin Ala Arg Cys 
35 40 45 

Gin Gly Val Val Cys Ala Met Lys Glu Ala Phe Gly Phe He Glu Arg 
50 55 60 

Gly Asp Val Val Lys Glu He Phe Phe His Tyr Ser Glu Phe Lys Gly 
65 70 75 80 

Asp Leu Glu Thr Leu Gin Pro Gly Asp Asp Val Glu Phe Thr lie Lys 
85 90 95 
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Asp Arg Asn Giy Lys Glu Val Ala Thr Asp Val Arg Leu Leu Pro Gin 
100 105 110 

Gly Thr Val lie Phe Glu Asp lie Ser lie Glu His Phe Glu Gly Thr 
115 120 125 

Val Thr Lys Val lie Pro Lys Val Pro Ser Lys Asn Gin Asn Asp Pro 
130 135 140 

Leu Pro Gly Arg lie Lys Val Asp Phe Val He Pro Lys Glu Leu Pro 
145 150 155 160 

Phe Giy Asp Lys Asp Thr Lys Ser Lys Val Thr Leu Leu Glu Gly Asp 
165 170 175 

His Val Arg Phe Asn He Ser Thr Asp Arg Arg Asp Lys Leu Glu Arg 
180 185 190 

Ala Thr Asn lie Glu Val Leu Ser Asn Thr Phe Gin Phe Thr Asn Glu 
195 200 205 

Ala Arg Glu Met: Gly Val He Ala Ala Met Arg Asp Gly Phe Gly Phe 
210 215 220 

He Lys Cys Val Asp Arg Asp Val Arg Met Phe Phe His Phe Ser Glu 
225 230 235 240 

He Leu Asp Gly Asn Gin Leu His He Ala Asp Glu Val Glu Phe Thr 
245 250 255 

Val Val 



<210> 166 
<211> 253 
<212> PRT 

<213> Homo sapiens 
<400> 166 

He Ala Phe Gin Ala-Lys Asp Val Glu Gly Ser Thr Ser Pro Gin He 
15 10 15 

Gly Asp Lys Val Glu Phe Ser He Ser Asp Lys Gin Arg Pro Gly Gin 
20 25 30 

Gin Val Ala Thr Cys Val Arg Leu Leu Gly Arg Asn Ser Asn Ser Lys 
35 40 45 

Arg Leu Leu Gly Tyr Val Ala Thr Leu Lys Asp Asn Phe Gly Phe He 
50 55 60 

Glu Thr Ala Asn His Asp Lys Glu He Phe Phe His Tyr Ser Glu Phe 
65 70 75 80 
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Ser Gly Asp Val Asp Ser Leu Glu Leu Gly Asp Met Val Glu Tyr Ser 
85 90 95 

Leu Ser Lys Gly Lys Gly Asn Lys Val Ser Ala Glu Lys Val Asn Lys 
100 105 110 

Thr His Ser Val Asn Gly lie Thr Glu Glu Ala Asp Pro Thr lie Tyr 
115 120 125 

Ser Gly Lys Val lie Arg Pro Leu Arg Ser Val Asp Pro Thr Gin Thr 
130 135 140 

Glu Tyr Gin Gly Met lie Glu lie Val Glu Glu Gly Asp Met Lys Gly 
145 150 155 160 

Glu Val Tyr Pro Phe Gly lie Val Gly Met Ala Asn Lys Gly Asp Cys 
165 170 175 

Leu Gin Lys Gly Glu Ser Val Lys Phe Gin Leu Cys Val Leu Gly Gin 
180 185 190 

Asn Ala Gin Thr Met Ala Tyr Asn lie Thr Pro Leu Arg Arg Ala Thr 
195 200 205 

Val Glu Cys Val Lys Asp Gin Phe Gly Phe lie Asn Tyr Glu Val Gly 
210 215 220 

Asp Ser Lys Lys Leu Phe Phe His Val Lys Glu Val Gin Asp Gly lie 
225 230 235 240 

Glu Leu Gin Ala Gly Asp Glu Val Glu Phe Ser Val lie 
245 250 



<210> 167 

<211> 202 

<212> PRT 

<213> Homo sapiens 

<400> 167 

Met Cys Tyr Gly Lys Cys Ala Arg Cys lie Gly His Ser Leu Val Gly 
15 10 15 

Leu Ala Leu Leu Cys lie Ala Ala Asn lie Leu Leu Tyr Phe Pro Asn 
20 25 30 

Gly Glu Thr Lys Tyr Ala Ser Glu Asn His Leu Ser Arg Phe Val Trp 
35 40 45 

Phe Phe Ser Gly lie Val Gly Gly Gly Leu Leu Met Leu Leu Pro Ala 
50 55 60 

Phe Val Phe lie Gly Leu Glu Gin Asp Asp Cys Cys Gly Cys Cys Gly 
65 70 75 80 
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His Glu Asn Cys 



Ala Leu He Gly 
100 

Leu Gly Leu Ala 
115 

Asn Tyr Thr Phe 
130 

Thr Trp Ser Glu 
145 

Ser Leu Phe Ser 



Cys Leu He Gin 
180 

Cys Cys Ser His 
195 



Gly Lys Arg Cys 
85 

He Ala Gly Ser 



Glu Gly Pro Leu 
120 

Ala Ser Thr Glu 
135 

Cys Thr Glu Pro 
150 

He Leu Leu Ala 
165 

Val He Asn Gly 



Gin Gin Gin Tyr 
200 



Ala Met Leu Ser 
90 

Gly Tyr Cys Val 
105 

Cys Leu Asp Ser 



Gly Gin Tyr Leu 
140 

Lys His He Val 
155 

Leu Gly Gly He 
170 

Val Leu Gly Gly 
185 

Asp Cys 



Ser Val Leu Ala 
95 

He Val Ala Ala 
110 

Leu Gly Gin Trp 
125 

Leu Asp Thr Ser 



Glu Trp Asn Val 
160 

Glu Phe He Leu 
175 

He Cys Gly Phe 
190 



<210> 168 

<211> 202 ■ 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (115) 

<223> Xaa equals stop translation 
<400> 168 

Met Cys Tyr Gly Lys Cys Ala Arg Cys He Gly His Ser Leu Val Gly 
15 10 15 

Leu Ala Leu Leu Cys lie Ala Ala Asn He Leu Leu Tyr Phe Pro Asn 
20 25 30 

Gly Glu Thr Lys Tyr Ala Ser Glu Asn His Leu Ser Arg Phe Val Trp 
35 40 45 

Phe Phe Ser Gly He Val Gly Gly Gly Leu Leu Met Leu Leu Pro Ala 
50 55 60 

Phe Val Phe He Gly Leu Glu Gin Asp Asp Cys Cys Gly Cys Cys Gly 
65 70 75 80 

His Glu Asn Cys Gly Lys Arg Cys Ala Met Leu Ser Ser Val Leu Ala 
85 90 95 

Ala Leu He Gly Leu Gin Asp Leu Ala Thr Val Ser Leu Trp Gin Pro 
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100 105 110 

Leu Ala Xaa Gin Lys Asp His Tyr Val Leu lie Pro Ser Ala Ser Gly 
115 120 125 

Thr Thr Pro Leu Pro Ser Thr Glu Gly Gin Tyr Leu Leu Asp Thr Ser 
130 135 140 

Thr Trp Ser Glu Cys Thr Glu Pro Lys His lie Val Glu Trp Asn Val 
145 150 155 160 

Ser Leu Phe Ser Xle Leu Leu Ala Leu Gly Gly lie Glu Phe lie Leu 
165 170 175 

Cys Leu lie Gin Val lie Asn Gly Val Leu Gly Gly lie Cys Gly Phe 
180 185 190 

Cys Cys Ser His Gin Gin Gin Tyr Asp Cys 
195 200 



<210> 169 
<211> 87 
<212> PRT 

<213> Homo sapiens 
<400> 169 

Met Tyr Cys Leu Gin Trp Leu Leu Pro Val Leu Leu lie Pro Lys Pro 
15 10 15 

Leu Asn Pro Ala Leu Trp Phe Ser His Ser Met Phe Met Gly Phe Tyr 
20 25 30 

Leu Leu Ser Phe Leu Leu Glu Arg Lys Pro Cys Thr lie Cys Ala Leu 
35 40 45 

Val Phe Leu Ala Ala Leu Phe Leu lie Cys Tyr Ser Cys Trp Gly Asn 
50 55 60 

Cys Phe Leu Tyr His Cys Ser Asp Ser Pro Leu Pro Glu Ser Ala His 
65 70 75 80 

Asp Pro Gly Val Val Gly Thr 
85 



<210> 170 
<211> 87 
<212> PRT 

<213> Homo sapiens 
<400> 170 

Met Tyr Cys Leu Gin Trp Leu Leu Pro Val Leu Leu lie Pro Lys Pro 
15 10 15 
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Leu Asn Pro Ala Leu Trp Phe Ser His Ser Met Phe Met Gly Phe Tyr 
20 25 30 

Leu Leu Ser Phe Leu Leu Glu Arg Lys Pro Cys Thr lie Cys Ala Leu 
35 40 45 

Val Phe Leu Ala Ala Leu Phe Leu lie Cys Tyr Ser Cys Trp Gly Asn 
50 55 60 

Cys Phe Leu Tyr His Cys Ser Asp Ser Pro Leu Pro Glu Ser Ala His 
65 70 75 80 

Asp Pro Gly Val Val Gly Thr 

85 



<210> 171 

<211> 35 

<212> PRT 

<213> Homo sapiens 

<400> 171 

Val Lys Gly Thr Arg Lys Asn Tyr Gin Arg Leu Trp Arg Trp Gly Thr 
1 5 10 15 

Met Leu Leu Gly Met Leu Met lie Cys Ser Val Ala Gly Asn Leu Trp 
20 25 30 



Val Thr Val 
35 



<210> 172 

<211> 35 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (20) 

<223> Xaa equals stop translation 



<400> 172 

Leu Lys Ser His Lys Lys Asn Tyr 
1 5 

Gin Val Leu Xaa Leu Phe Phe Val 
20 

Glu Asn lie 
35 



Asn Met Leu Trp lie Phe Lys Trp 
10 15 

Cys Lys lie Leu Ser Asn His Trp 
25 30 



<210> 173 
<211> 299 
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<212> PRT 

<213> Homo sapiens 
<400> 173 

Glu Gly Phe Gly His Arg Pro His Lys Asp Leu Trp Ala Asn Lys Ser 
15 10 15 

Glu Asn Glu Glu Thr Ser Glu Arg Ser Pro Gin Ser Pro Asp Val Gly 
20 25 30 

Glu lie Pro His Asn Ser Gly Val Glu Asp Ala Pro lie Ser Lys Val 
35 40 45 

Gly Val Leu Ala Ala Asn Met Glu Ala Lys Ala Ser Pro Gin Arg Glu 
50 55 60 

Lys Glu Asp Lys Pro Ala Glu Thr Lys Lys Leu Arg lie Ala Trp Pro 
65 70 75 80 

Pro Pro Ala Glu Leu Gly Ser Ser Gly Ser Thr Met Glu Glu Gly Phe 
85 90 95 

Lys Gly Ser Lys Pro Lys Trp Pro Pro Glu Asp Glu Thr Ser Lys Thr 
100 105 110 

Glu Ala Leu Gly Asp Val Asp Leu Asp Leu Lys Lys Leu Arg Arg Ser 
115 120 125 

Ser Ser Leu Lys Glu Arg Ser Arg Pro Phe Thr Val Ala Ala Ser Phe 
130 135 140 

Arg Thr Ser Ser Leu Lys Ser Pro Lys Thr Leu Ser Pro Leu Arg Lys 
145 150 155 160 

Gly Trp Ser Met Ser Glu Gin Asn Glu Glu Ser Gly Gly Gly lie Val 
165 170 175 

Thr Ala Gly Lys Gin Thr Glu Asn Ala Lys Ala Pro Gly Lys Lys Glu 
180 185 190 

Asn Val Arg Lys Ser Arg Trp Gin Arg Glu Asp Ser Ala Arg Glu Glu 
195 200 205 

Val Ala Arg Arg Ser Lys Asp lie His Gly Val Glu Leu Glu Ser Glu 
210 215 220 

Asn Phe lie Glu Asn Gly Ala Asn lie Tyr Glu Gly Asp Ser Gly Asp 
225 230 235 240 

Leu Val Gin Gin Ser Pro Leu Asp Pro Lys Ser Pro Ser Trp Ser Gly 
245 250 255 

Phe Val Asp Thr Thr Pro Thr Glu Glu Phe Thr Thr Gin Asn Gin Lys 
260 265 270 



nvpnOOID' <WO 0056755*1 I > 



WO 00/56755 PCT/US00/06830 

83 



Ser His Asp Val Gly Phe Arg Glu Gly Glu Val Val Arg Glu Leu Ser 
275 280 285 

Val Glu Glu Gin lie Lys Arg Asn Arg Tyr Tyr 
290 295 



<210> 174 

<211> 299 

<212> PRT 

<213> Homo sapiens 

<400> 174 

Glu Gly Phe Gly His Arg Pro His Lys Asp Leu Trp Ala Ser Lys Asn 
15 10 15 

Glu Asn Glu Glu lie Leu Glu Arg Pro Ala Gin Leu Ala Asn Ala Arg 
20 25 30 

Glu Thr Pro His Ser Pro Gly Val Glu Asp Ala Pro lie Ala Lys Val 
35 40 45 

Gly Val Leu Ala Ala Ser Met Glu Ala Lys Ala Ser Ser Gin Gin Glu 
50 55 60 

Lys Glu Asp Lys Pro Ala Glu Thr Lys Lys Leu Arg lie Ala Trp Pro 
65 70 75 80 

Pro Pro Thr Glu Leu Gly Ser Ser Gly Ser Ala Leu Glu Glu Gly lie 
85 90 95 

Lys Met Ser Lys Pro Lys Trp Pro Pro Glu Asp Glu lie Ser Lys Pro 
100 105 110 

Glu Val Pro Glu Asp Val Asp Leu Asp Leu Lys Lys Leu Arg Arg Ser 
115 120 125 

Ser Ser Leu Lys Glu Arg Ser Arg Pro Phe Thr Val Ala Ala Ser Phe 
130 135 140 

Gin Ser Thr Ser Val Lys Ser Pro Lys Thr Val Ser Pro Pro lie Arg 
145 150 155 160 

Lys Gly Trp Ser Met Ser Glu Gin Ser Glu Glu Ser Val Gly Gly Arg 
165 170 175 

Val Ala Glu Arg Lys Gin Val Glu Asn Ala Lys Ala Ser Lys Lys Asn 
180 185 190 

Gly Asn Val Gly Lys Thr Thr Trp Gin Asn Lys Glu Ser Lys Gly Glu 
195 200 205 

Thr Gly Lys Arg Ser Lys Glu Gly His Ser Leu Glu Met Glu Asn Glu 
210 215 220 
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Asn Leu Val Glu 
225 

Leu Lys Gin Gin 



Phe Val Asp Asn 
260 

Ser Gin Asp Val 
275 

Val Glu Glu Gin 
290 



Asn Gly Ala Asp 
230 

Ser Pro Gin Glu 
245 

Thr Phe Ala Glu 



Glu Leu Trp Glu 
280 

lie Lys Arg Asn 
295 



Ser Asp Glu Asp 
235 

Pro Lys Ser Leu 
250 

Glu Phe Thr Thr 
265 

Gly Glu Val Val 



Arg Tyr Tyr 



Asp Asn Ser Phe 
240 

Asn Trp Ser Ser 
255 

Gin Asn Gin Lys 
270 

Lys Glu Leu Ser 
285 



<210> 175 

<211> 47 

<212> PRT 

<213> Homo sapiens 

<400> 175 

Tyr lie Cys lie Ser lie Tyr Leu Ser lie Tyr Leu Ser lie Ser lie 
15 10 15 

Tyr Leu Ser lie Tyr Thr Tyr lie His Thr His Thr His Thr His Thr 
20 25 30 

Tyr lie Tyr lie Tyr lie Tyr lie Tyr lie Tyr Leu Tyr Leu Cys 
35 40 45 



<210> 176 

<211> 48 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (34) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (43) 

<223> Xaa equals stop translation 
<400> 176 

Tyr lie Cys Val Tyr Leu Tyr Val Cys Thr His Pro Cys lie Tyr lie 
15 10 15 

Tyr Leu Ser Val Gin Thr Leu His Met Tyr Thr His Tyr Leu Cys Lys 
20 25 30 

lie Xaa Tyr Met Tyr Asn Ala Tyr Lys Phe Xaa Gin Val Tyr Leu Cys 
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35 40 45 



<210> 177 
<211> 20 
<212> PRT 

<213> Homo sapiens 
<400> 177 

Trp Leu Gly Ala Val Ala His Val Cys Asn Pro Ser Thr Leu Gly Gly 
15 10 15 

Gin Val Gly Arg 
20 



<210> 178 
<211> 20 
<212> PRT 

<213> Homo sapiens 
<400> 178 

Trp Leu Gly Val Met Ala Cys Thr Cys Asn Ser Ser Thr Ser Gly Gly 
1 5 10 15 

Gin Gly Gly Arg 
20 



<210> 179 

<211> 92 

<212> PRT 

<213> Homo sapiens 

<400> 179 

Gin Thr lie Tyr Lys Cys Gin Lys Cys Ala Ser lie Lys Pro Asp Arg 
1 5 10 15 

Ala His His Cys Ser Val Cys Glu Arg Cys lie Arg Arg Met Asp His 
20 25 30 

His Cys Pro Trp Val Asn Asn Cys Val Gly Glu Gly Asn Gin Lys Phe 
35 40 45 

Phe Val Leu Phe Thr Met Tyr lie Ala Leu Leu Ser Met His Ala Leu 
50 55 60 

Tyr Trp Gly Val Trp Gin Phe Val Leu Cys Val Gly Ala Glu Trp Gin 
65 70 75 80 

Gin Cys Ser Ser Leu Thr Pro Pro Ala Thr Thr Leu 
85 90 
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<210> 180 
<211> 92 
<212> PRT 

<213> Homo sapiens 
<400> 180 

Glu Val lie Tyr Lys Cys Pro Lys Cys Cys Cys lie Lys Pro Glu Arg 
15 10 15 

Ala His His Cys Ser He Cys Lys Arg Cys He Arg Lys Met Asp His 
20 25 30 

His Cys Pro Trp Val Asn Asn Cys Val Gly Glu Lys Asn Gin Arg Phe 
35 40 45 

Phe Val Leu Phe Thr Met Tyr He Ala Leu Ser Ser Val His Ala Leu 
50 55 60 

He Leu Cys Gly Phe Gin Phe He Ser Cys Val Arg Gly Gin Trp Thr 
65 70 75 80 

Glu Cys Ser Asp Phe Ser Pro Pro He Thr Val He 
85 90 



<210> 181 

<211> 72 

<212> PRT 

<213> Homo sapiens 

<400> 181 

Phe Ala He Phe Thr Ser Val Met Phe Gly Thr Gin He Ser Ser He 
1 5 ^ 10 15 

Cys Asn Asp Glu Thr Thr He Glu Ser Met Arg Ser Arg Asn Ala Asn 
20 25 30 

Leu Asp Glu Asp Glu Arg Ser Arg Asn Asn Ala Trp Lys Asn Leu Gin 
35 40 45 

Leu Val Phe Gly Gly Pro Phe Ser Val Arg Trp Phe Asn Pro Leu Ala 
50 55 60 

Met Pro Phe Val Ala Arg Pro Thr 
65 70 



<210> 182 

<211> 68 

<212> PRT 

<213> Homo sapiens 

<220> 



□Vicnnrin. <wO (V«fi75S A i 1 > 



WO 00/56755 



87 



PCT/US00/06830 



<221> SITE 
<222> (52) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 182 

Phe Ser Leu Ser Leu Ala Val Met Phe Gly Thr Gin lie His Ser lie 
15 10 15 

Cys Asn Asp Glu Thr Glu lie Glu Arg Leu Lys Ser Glu Lys Pro Thr 
20 25 30 

Trp Glu Arg Arg Leu Arg Trp Glu Gly Met Lys Ser Val Phe Gly Gly 
35 40 45 

Pro Pro Ser Xaa Leu Trp Met Asn Pro Phe Val Gly Phe Arg Phe Arg 
50 55 60 

Arg Leu Pro Thr 
65 



<210> 183 
<211> 19 
<212> PRT 

<213> Homo sapiens 
<400> 183 

Pro Ala Pro Gly Leu Pro Gin Gly Pro Cys Gly Ala Asp Cys Gin Pro 
15 10 15 

Pro Ala Pro 



<210> 184 
<211> 20 
<212> PRT 

<213> Homo sapiens 
<400> 184 

Pro Ser lie Gly Val Asp Pro Lys Gly Ser Cys Gly Lys Glu lie Gin 
15 10 15 

Ser Gin Ser Pro 
20 
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3. Q Claim Nos.: 
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This application contains the following inventions or groups of inventions which are not so linked as to form a single 
general inventive concept under PCT Rule 13. 1. In order for all inventions to be examined, the appropriate additional 
examination fees must be paid. 

Group I, claim(s) 1-12, 14-16 and 21, drawn to an isolated nucleic acid, a recombinant vector, a host cell, an isolated polypeptide 
and a method of making an isolated polypeptide. 

Group II, claim 13, drawn to an antibody. 

Group III, claim 17, drawn to a method for preventing, treating or ameliorating a medical condition. 



Group IV, claim(s) 18-19, drawn to a method of diagnosing a pathological condition. 
Group V, claim 20, drawn to a method for identifying a binding partner. 
Group VI, claim 22, drawn to a method of identifying an activity in a biological assay. 
Group VII, claim 23, drawn to a binding partner. 

The inventions listed as Groups I-VII do not relate to a single inventive concept under PCT Rule 13.1 because, under PCT Rule 
13.2, they lack the same or corresponding special technical features for the following reasons: 

Pursuant to 37 C.F.R. § 1.475 (d), the ISA/US considers that where multiple products and processes are claimed, the main 
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the other categories related thereto. Accordingly, the main invention (Group I) comprises the first recited product, an isolated 
polynucleotide, a isolated polypeptide, a recombinant vector, a method of preparing the isolated polypeptide. Further pursuant to 
37 C.F.R. § (d), the ISA/US considers that any feature which the subsequently recited products and methods share with the main 
invention does not constitute a special technical feature within the meaning of PCT Rule 13.2 and that each of such products and 
methods accordingly defines a separate invention. ■ .- . 



This application contains claims directed to more than one species of the generic invention. These species are deemed to lack 
unity of invention because they are not so linked as to form a single general inventive concept under PCT Rule 13.1. 

In order for more than one species to be examined, the appropriate additional examination fees must be paid. The species are as 
follows: 

The oligonucleotide sequences set forth in SEQ ID NO: 11-59 and the corresponding amino acid sequences which they encode, set 
forth in SEQ ID NO: 60-108, respectively. 

The claims are deemed to correspond to the species listed above in the following manner: 

claim 1: SEQ ID NO: 11-59 
claim 11: SEQ ID NO: 60-108 

The species listed above do not relate to a single general inventive concept under PCT Rule 13. 1 because, under PCT Rule 13.2, 
the species lack the same or corresponding special technical features for the following reasons: The special technical feature of 
each species is its amino acid sequence and/or its encoding nucleic acid sequence. The species are structurally and functionally 
distinct. 
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